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NOTICE. 


| 


Since our last, the Coroner’s jury have com- 
; pleted their investigation in the case of the South 
Boston Explosion, and the following is the result 
| of their labors, as given by their verdict:— 

‘* That the aforesaid H. N. D. Kemp, Jr., came 
to his death on the evening of December 22, 1875, 
at six o’clock and 23 minutes by the explosion of 
gas, which explosion destroyed the sidewalk on 
which he was walking, the same being a part of 
Federal street bridge. The sidewalk was so con- 
structed as to have an open space 200 feet long, 
7 feet wide and an average of 2 feet in depth. In 
this confined space or box the city had caused to 
be laid a gas pipe the entire length 2 inches in 
diameter for the purpose of lighting the bridge. 
The gas from the drip gate or from the defects in 
the pipe, or both, discharged a sufficient amount 
of gas in the confined space to render its contents 
explosive; and the jury are of the opinion that 
fire was communicated from the lighted street 
lamp to such explosive mixture through the hol- 
low gas lamp-post near Sumner Crosby & Son’s 
store. 

We find that the gas pipes for the purpose of 
lighting said bridge were laid in a very imperfect 
and dangerous manner, and that gross careless- 
ness in the care of said pipes was the cause of the 
explosion, 
We also find that the gas pipes at the north end 
and west side of said bridge are laid in precisely 
the same manner, and earnestly recommend to 
the attention of the City Government their im- 
mediate removal,””— Boston Globe. 


Much of the testimony given, as is usual in 
such cases, had very little bearing upon the cause 
of the disaster, being merely statements about 
the circumstances attending the disaster as they 
appeared to different persons who happened to be 
near at the time. From a careful study of all the 
testimony we gather the following facts: 

The bridge at which the accident occurred is 
one of the draw bridges connecting South Boston 
with Boston, and is located at the foot of Federal 
street. It had been remodelled in 1857 under 
the direction of the City Engineer, the grade be- 
ing raised by laying new stringers on the old 
roadway and planking across these. The side 
walk, however, was so arranged that their was a 
hollow space under it extending from the draw 
to the main land. At the time of the repairs of 
the bridge, the service pipe on the west side of 
the South Boston end of the bridge, which was 
put in to supply the public lamps on the bridge, 
was laid in this hollow space, the lamp-posts ex- 


tending down into it. The laying of the pipe 


{ 


? 
‘the latter assumed the responsibility for the prop- 


er construction, care of and necessary repairs to 
the service pipe; but a question might be raised 
as to whether the city in accepting the location 
of the pipes at the time they were put down had 
not relieved the company from responsibility in 
that respect. However that may be, the arrange- 
ment seems to have worked well for some time, 





but then some way or other a leak came. The 
hollow spfice was evidently nearly gas-tight. A 


simple cutting of a good sized hole in each end 
of the ‘* box,” so as to have given a circulation 
of air through it, wonld doubtless have prevented 
any ill results, and would have given timely 
warning of any leak, But it was not thought 
of, and when the leak occasioned an explosive 
mixture ignited and ‘‘ went off 
like a flash of lightning.” 


was formed, 

How the leak occurred is a somewhat disputed 
point. Some time after the explosion a drip 
cock at the end of the pipe near the draw was 
found open. The man whose duty it was to at- 
tend to the drip is a careful, trustworthy man, 
and testified that he opened this cock on the day 
of the explosion about 11 °A. M., and closed it 
again as he supposed, but to make sure, went 
back a second time and examined by making a 
hole to see if he could smell any leak and could 
not discover any. Some other witnessess testify 
that they had noticed an odor of gas there that 
afternoon. One witness, Mr. Joseph Crosby, 
Civil Engineer of Boston, gave it as his opinion 
after careful examination, that the escape of gas 
was caused by the injury to the pipe resulting 
from the constant blows the bridge received from 
shutting the draw; the shock of which was often 
felt in the building on the land at the end of the 
bridge. 

We give below the testimony of Mr. Edward 
Jones, the Superintendant, and Mr, F. A Monks, 
Agent of the South Boston Gas Company, as 
published in the Boston Globe: 

‘* Edward Jones, superintendent or gas engi- 
neer of the South Boston Gas Company, was 
then examined: Was present at the scene of the 
explosion about seven o’clock in the evening; had 
no personal supervision of the laying of the pipes 
on the bridge; the pipe was laid properly 
and in a workmanlike manner; but the cavity on 
the bridge was poor engineering; thought the 
faulty coupling was a poor piece of work; think 
it was not proper to lay the pipe in the cay- 
ity in view of the knowledge since obtained; the 
pipe was laid under the supervision of the Super- 
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seems to have been done in a satisfactory manner 
and was accepted as such by the city. By a 
contract between the city and the Gas Company, 





intendent of Lamps; never had any knowledge of 
the cavity until after the explosion; it would take 
about five or six hours to fill the cavity with gas 





from an inch pipe; in my opinion the explosion 
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was caused by the open valve in the drip gate; 
the explosive compound would first form near 
the bridge and flow to the land end of the bridge, 
and when it would reach that end the remaining 
space would be filled with pure gas, hence the | 
force of the explosion would be nearest the land 
end; think the construction of the bridge was 
very bad, and that if the explosion had not taken 
place when it did the sidewalk would have fallen, 
sooner or later, into the channel from its own | 
weight; Mr. Allen directed where the pipes) 
should be laid, and they were laid under his di- 
rection and accepted by him when finished.. 

‘*Richard J. Monks. Agent and Treasurer of 
the South Boston Gas Company, testified that he 
was } resent on the scene of the explosion at seven 
o'clock on that evening, and had been there every 
day since; witness believed that in no human | 
probability could the pipe supplying Crosby’s | 
store cause the explosion, as the company have | 
many pipes in the same or a worse condition | 
which do service at the present time, the earth | 
around them keeping the gas from escaping ; | 
witness said that if he had been aware of the con- | 
dition of the supply pipe he would have had it 
boxed with earth or in some way covered from | 
the atmosphere; there was, in his opinion, a suf- 
ficient quantity of gas escaping from the pipe to 
cause the disaster. An employe of the company, | 
John Nolan, closed, or supposed he did, the valve 
in the drip gate at 11:30, and returned a second | 
time about 2 o’clock to make sure he had closed 
it; Nolan was an honest, steady, industrious | 
workman. Witness stated in detail the circum- | 
stances of laying the pipe on the bridge after the 
grade was raised, stating that the South Boston | 
Gas Company laid the pipe on terra firma, from | 
which a branch pipe was laid to the draw; that 
the city of Boston had full control of the pipe ; 
that they repaired the bridge and made the cavity; | 
if witness were to make arrangements for an ex- 
plosion he would have fixed a cavity like that un- 
der the bridge and left the valve-gate open ; wit- 
ness accounted for the fact of the force of the 
explosion being greatest near Crosby’s store by 
the fact that the planking was more decayed 
there than nearer the draw, and the force of the 
shock would be the greatest in the weakest part, 
that is, the gas would tend in that direction for 
an outlet ; the company had received no notifi- 
cation at any time of a leak or any trouble with | 
the pipes at the bridge; the drip-gate was not 
controlled by the South Boston Company, and | 
witness knew of no conditions whereby the com- 
pauy controlled the pipe; pay for the gas burned | 
on the bridge was collected of the city; the pipe | 
was never repaired to witness’s knowledge since 
it was laid eighteen years since; a valve left as 
the drip-valve was in connection with such a 
faulty construction of the bridge was a very un- 
safe arrangement.” 


Doubtless there will be several suits grow ou! 
of this matter, and the testimony given on these | 
trials will be of interest no doubt in fixing not | 
only the cause of the accident, but the responsi- | 
bility of the condition of the apparatus. In the | 
meantime, if any superintendent or gas engineer | 
has a case where his pipes are run through an | 
enclosed space of this kind, it would be well to 
overhaul it and have it well ventilated to pre- | 
vent a recurrence of the same accident. 








CARBON IN RETORTS. 
For some time there has been a good deal of 
discussion in the London Journal of Gas Light- | 
ing upon this subject, in connection with the use | 
of exhausters. 
In the edition of December 14th a letter ap- 
pears from Mr. Joseph Tysoe, of Northampton, 
giving an explanation of the way in which he 
thinks the formation takes place. 
part of it: + ° . * 


We give a 


‘Perhaps most of your readers know what is 
meant by the dialysis of gases ; but I will explain 
it for the benefit of those who may not be in that | 
position. By dialysis is meant the property | 
which gases possess of separating themselves 


from each other when brought into contact with this respect the more profitable and correct will | 


certain porous substances, and in that state they 


cal portion being of glass. 


are able to pass through the substance. 


possess this property in different degrees, and it | 
so happens that hydrogen possesses it in a very | 


Gases | gas making is the last one for a man to settle 


quietly down in and be satisfied to ‘‘do just as 
we always have.”” Constant study and applica- 


marked degree, and will pass through porcelain, | tion of the principles according to which nature 


° . . . } 
or substances of a like nature, with astonishing 


ease. The small instrument mentioned above 
will illustrate this. It consists of a sort of cup, 
made of iron, into the top of which is very ac- 
curately fitted, so as to exclude the air, a circu- 
lar plate of porcelain. From the bottom of the 


|cup a small pipe is carried off, and bent up to 


about the height of the top of the cup, the verti- 
The cup contains a 
small quantity of mercury, which, of course, 
rises to the same height in the tube when the 
pressure inside and outside is the same. 

«A small plug is affixed to the side of the cup 
above the level of the mercury, for the admission 
and emission of air. Now, if this plug is screwed 
up tight, so that the air within has no communi 
cation with the outer air, and a stream of coal 
gas or carburetted hydrogen is allowed to im- 
pinge upon the porcelain plate, the mercury will 


| be observed to rise immediately in the tube to 


a considerable height (in the apparatus which I 


| haveit rises aninch, which is equal to a pressure in 


the cup of 13 inches of water). Thisés owing to 


\the hydrogen of the gas passing through the 


pores of the plate, which increases the elasticity 
of the air within the cup; the carbon does not 
possess the same property, and therefore remains 
behind. 

It is in precisely the same manner that the car- 


| bonaceous deposit inside a retort is formed, the 


clay being of a similar nature to the porcelain. 
The hydrogen passes through by virtue of the 


| peculiar property it possesses, and the carbon is 


deposited. 

A slight preponderance of the pressure in the 
retort over that of the atmosphere facilitates the 
egress of hydrogen. The exhauster removes this 


| preponderance, and the result is a diminuation 
of the deposit; but it is not so much the removal 
| of the pressere that prevents the deposit as the 


removal of the gas from the substance which 
causes the dialysis to occur; and were it possible 
to fill a retort with gas, and allow it to remain 
there at the same pressure as the atmosphere, 
the dialysis would still go on; in fact, it would 
operate even when opposed by a considerable 
pressure outside, and were it not for the inevit- 


| able cracks in a clay retort, it would be advan- 


tageous to work the exhauster at a vacuum, 

‘In speaking of the pressure in the retorts, I 
have taken no notice of that due to the dip-pipes.” 

JOSEPH TYSOE, 

Gas- Works, Northampton, Dec. 3, 1875. 

This is an interesting point in the S<cusyion 
of this subject, and we trusf that somg of our 
gas engineers will give their views on the subject. 








MR. ANDERSON’S METHOD OF PURI- 


FICATION IN ENCLOSED VESSELS. 
—< ge ———— 


herself works, is essential—pre-eminently so in 
gas-making—and to constantly advance the sci- 
ence is the duty of all managers, not only from 
a pecuniary point of view, which we must admit 
is a very strong point with most companies, but 
also in view of the obligation every man is under 
to improve the condition of his fellows. 

We will give our readers some further extracts 
from Mr. Anderson’s views iu our next. 








Correction.—In our remarks in our last num- 
ber we unintentionally stated the specific gravity 
of the gas made at Poughkeepsie by the Gwynn 
Harris’ process to be, 740 when we should have 
said, 640. We trust that this correction will be 
borne in mind by all who read the article in. our 
last. 





On Noxious and Offensive Trades and 
Manufactures. 

WITH ESPECIAL REFERENCE TO THE BEST PRAC 
TICABLE MEANS OF ABATING THE SEVERAL 
NUISANCES THEREFROM, 

By H. Letuesy, M. B., M. A., Etc. 

ORs ee 


DISTILLATION OF COAL-TAR. 


Another operation which demands care in its 
management is the distillation of coal tar for the 
various products derivable from it. There are 
two kinds of tar from coal, according as the tem- 
perature of distillation is high or low, and accord- 
ing to the richness of the coal in hydrocarbon. 
One is ordinary coal-tar, and the other is the tar 
from which paraftine oils are obtained. The tar 
produced from common coals atahigh temperature 
(common coal tar) is always heavier than water 
(sp. gr., 1°120 to 1°150) ; it dries freely in the air 
by oxidation ; it contains hydrocarbons with such 
an excess of carbon that they cannot be burnt in 
acommon lamp; it is almost entirely destroyed 
by strong oil of vitriol ; it contains much sulphur 
and its percentage composition is about 86 carbon, 
7 hydrogen, 6°5 oxygen, and 0°5 sulphur. Where- 
as the tar produced from cannel coal at a low tem- 
perature is lighter than water (sp. gr., about 
0-900) ; it will not oxidate, or dry in the air, it 
contains hydrocarbons of the paraffine series 
which are comparatively poor in carbon, and 
which can be burnt in a lamp ; it is not much act- 
ed on by oil of vitriol; it contains little or no sul- 
phur ; and its percentage composition is about 84 
carbon, 12 hydrogen, and 4 oxygen. Both of these 
tars are the subjects of technical manipulation, 
and if not properly managed are the the cause of 
nuisance, as are also the processes used in their 
primary production. In dealing with ordinary 
coal-tar, it is proper that it should be stored and 
carried in air-tight tanks, and left covered with a 
little water. The delivery of it into tank-barges 
or tank-trucks, and from them into the tanks of 





We reproduced for our readers in our last 


gland, for purification of gas, together with a full 


in the London Journal of Gas Lighting. There 
seems to be a good deal of merit in the plan, al- 
though it appears as a ‘‘ suggession,” and perhaps 
some of the details might be improved. 

In too many cases in our country we do not 
get all the benefit;we might from the ammonia 
water. Nature has no waste products in her 
economy, and the nearer we can approach her in 


he our course of proceedure, The science of 


| the works, should be by means of pumps and air- 
a cut of a device by Mr. Geo. Anderson, of En- | 


| tight flexible hobe ; and the openings of the barges 
and tanks should be guarded with a box contain- 


| description of it from Mr. Anderson’s own pen | ing hydrated oxide of iron, as in the case of ammo- 


| niacal liquor. 

The distillation of coal-tar is always conducted 
in iron stills set over a naked fire—the stills are of 
varying capacity, from 1200 to 5000 galions, and 

'the crown of them is always protected with brick- 
work to keep them hot, so that the later volatile 
products may not cool and condense and fall back 
into the still. The time of the distillation of a 
charge is from twelve to fifteen hours, gecording 
to the capacity of the still ; and the products are 
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first condensed in a worm or pipe kept cool in wa- 
ter, from which they are received into a specially 
contrived box (varying in form and and construe- 
tion at different places), which permits the several 
products to flow away by separate pipes (four or 
five in number, and each provided with a tap) to 
their several tank-receivers, This box is made 
air-tight (its cover being guarded by a water valve) 
and it is provided with an ascending-pipe, which 
carries the foul gases to proper purifiers before 
they pass into the furnace-shaft. The gases which 
are evolved during the process of distillation are, 
first, sulphuretted hydrogen from the ammoniacal 
liquor which always accompanies the tar, then 
gaseous or uncondensable hydrocarbons, and 
finally the acrid vapors of the superheated pitch 
with an abundance of sulphuretted hydrogen. 
These gases and vapors should be made to pass 
first through a vertical condenser or scrubber 
charged with a stream of cold water, and then 
throngh an oxide of iron purifier with 2 or 3 trays 
of oxide, and finally to the furnace-shaft. The 
necessary draft for these operations should be se- 
cured by means of a fan, or by the aid of the fur- 
nace-shaft. It is proper to mention that, unless 
there is a draft of very considerable power, the 
unavoidable leakage from the constantl y loosening 
joints of the pipes will not be prevented. It is 
right, also, to state that it is dangerous to convey 
these gases and vapors into a furnace fire, as they 
are explosive when mixed with air, as they neces- 
sarily will be. 

The products of the distillation of coal-tar vary 
in different places. At one time-they were but 
four, namely :—First, ammoniacal liquor und very 
light naphtha, which come over before the tar in 
the still begins to boil; second, a erude naphtha 
which floats upon water, and is therefore called 
‘light oil” ; third, a creosote oil which sinks in 
water, and is called ‘‘ heavy oil” ; and fourth, the 
residuum, which is a soft pitch. At present, how- 
ever, ina well-conducted works, the creosote or 
dead oil is run off in two portions, namely, an 
early portion, consisting of creosote and heavy 
naphtha, which is used for burning in furnaces ; 
and a later portion, which is best suited for the 
preservation of timber. This is followed by a 
greenish oil, which is sometimes collected apart 
and re-distilled with the anthracene oil that runs 
from crude pressed anthracene ; and then follows 
a green oil (anthracene oil), which is allowed to 
flow until it gets very thick from the presence of 
chyrsen—the residuum in the still being hard 
pitch. -It is in the latter stages of the process, 
when the high temperature of the still causes the 
decomposition of the pitch, that sulphuretted hy- 
drogen and acrid vapors are evolved ; and thisalso 
is the cause of the nuisance from the hot pitch 
when it is run off from the stills into open pits. 
To guard against this, itis proper that the fire 
should be raked out from under the stills directly 
the process is over, and the pitch should remain 
in the stills to cool. for ten or twelve hours; it 
should then be run into close receivers, or into a 
properly constructed chamber, and allowed to 
cool for twenty-four hours before it is discharged 
into the final receiver. All these should be ven- 
tilated so as to convey the vapors through the 
scrubbers and purifiers before mentioned. An ex- 
cellent form of receiver for the pitch from the 
stills is a long air-tight chamber, which will bear 
internal pressure, and which communicates at the 
bottom with an outside trough, into which the 
cool pitch is forced by the weight of the hot pitch 
at each time of its discharge from a still. The 
pitch, when cooled to a temperature of about 180° 
or 190° F., may be freely exposed to the air, and 
be either run into pits or ladled out into moulds, 


| It may be interesting to know that the approxi- 
| mative yield of the several products per 1000 gal- 
lons of coal tar is as follows: 

Crude and light oil, sp. gr. 0°940 to 0970 from 24 to 40 gals, 
Creosote oll........ pie 1060 “1078 “* 190 * 190 -* 


Anthracene oil..... sa 1°080 * 1095 “ 100“ 160 * 
Pitch which melts at 176°F...... ..J. ......  3°2 to 3°6 tons. 


These products are again submitted to further 
operations for the purpose of getting benzol, tolu- 
ol, light burning and solvent naphthas, carbolic 
and cresylic acids, creosote for fuel and for tim- 
ber, and anthracene ; but the processes are not 
generally offensive, and therefore need not engage 
much of our attention, although a brief outline of 
them may be useful. The light oil is re-distilled 
from stills with steam jackets or with closed coils, 
or by blowing steam into it. That which flows up 
to a gravity of 0°940 is put aside for benzol and 
solvent naphtha, and the remainder is used for 
earbolic acid. The naphtha thus obtained is pu- 
rified by treating it with strong sulphuric acid, 
after which it is washed with lime water, and dis- 
tilled for benzol and solvent naphtha. The heay- 
ier naphtha and the first runnings of creosote are 
washed with a solution of caustic soda for carbolic 
acid, which is subsequently separated from the 
alkali by neutralization with acid ; and the green 
anthracene oil is allowed to stand until quite cold, 
when the crude anthracene separates from it in 
granular particles. These are strained off through 
canvas bags and pressed in hydraulic or screw 
presses, whereby the crude anthracene of com- 
merce is obtained. The approximative yield of 
each of these several products is : 

From crude naphtha { 


6 to 10 per cent, tar acid, 
““ 


naphtha and<20 ‘28 benzol. 

light oilfrom (10 ‘15 ” solvent naphtha. 
Creosote oil......... 10 “15 - carbolic acid, etc. 
Anthracene oil........ 10 “12 ** crude pressed anthracen. 


For the purpose of increasing the yield of an- 
thracene with a large admixture of chrysen the 
distillation of the pitch is sometimes cvrried on 
until a spongy coke remains in thestill, and under 
these circumstances the acridity of the evolved va- 
pors is most offensive, and requires the utmost at- 
tention to prevent their becoming a nuisance to 
the neighborhood. The main points, therefore, 
to be observed in the conduct of works of this 
description are : 

1. The transport and storage of the coal-tar in 
air-tight tanks or vessels guarded with boxes con- 
taining hydrated oxide of iron, 

2. The proper construction of the primary re- 
ceiver of the products of distillation, so that it 
may freely deliver them by special pipes to their 
respective receivers, and at the same time convey 
offensive non-condensable products to the serub- 
bers and purifiers. 

3. The passage of the offensive non-condensable 
gases and vapors to a scrubber charged with a 
douche of cold water, then to an oxide of iron pu- 
rifier, and thence to a tall chimney shaft. 

4, The proper cooling of the pitch in air-tight 
vessels before it is allowed to reach the external 
atmosphere, and the ventilation of these vessels 
through the scrubber and purifier before mention- 
ed. 

5. The use of a fan or other exhausting power, 
so as to draw all the noxious gases and vapors 
from the stills, the pipes, the receiver, and the 
pitch den into and through the scrubber and puri- 
fier before mentioned. 

The production of paraffine oil from cannel coal 
and the distillation of the crude tar, as well as the 
distillation of petroleum and Rangoon oil, requires 
like precautions, though not to the same extent, 
as the products are not nearly so offensive as in 
the case of coal-tar products, 

Dead oil or creosote is largely employed for pre- 
serving timber; but unless there is great careless- 





| not offensive. The process is conducted in the 
| following manner : 

| The timber to be creosoted is placed in iron cyl- 
| inders of great strength and capacity ; and when 
|the end opening is closed and well secured with 
| screws, the interior of the cylinder is exhausted 
| by means of an air pump until there is a vacuum 
| of about 5 inches of mercury. This is maintained 
| for nearly half an hour, during which time the 
| contents of the cylinder are heated by steam pipes. 
| In this manner the air and the moisture of the 
| wood are drawn out of it, when dead oil is allowed 
into the cylinder until it is full, The heat 
| is continued, and pressure is put upon the con- 
tents of the cylinder until it reaches to from 100 
| to 150 lbs. upon the square inch. This is main 
| tained for many hours—the time varying from 
four to twelve hours, according to the nature of 
the work ; in many cases the amount of creosote 


| to run 


absorbed by the wood ranges from 40 to 50 gal- 
lons to the load of 50 cubic feet. The oil is then 
run out, and when sufficiently drained the timber 
is ready for delivery. Hardly any precaution is 
necessary beyond that of preventing the unneces- 
sary escape of creosote dil and vapor. 

Before leaving the subject of these hydrocar- 
bons, I may state that the melting of pitch and 
asphalte for the production of materials suited for 
the making of asphalte pavements, etc., is in the 
generality of cases a very offensive operation. All 
sorts of pitchy matters, as the residuum of para- 
ffine oil (technically called ‘‘shellgrease ”’), Trin- 
idad bitumen, various natural asphalts, and coal- 
tar pitch are melted in small iron boilers set over 
naked fires, 
and during the melting and mixing, to produce 
the material called ‘‘ bitumen,” large volumes of 
irritating and offensive vapors escape into the air. 
The bitumen thus produced is, in some cases, 
again heated with powdered asphalt in specially 
constructed boilers having a mixer moved by ma- 





The boilers are but loosely covered 


chinery ; and in this case offensive vapors are 
freely evolved. 
corporated and melted is called ‘‘ mastick,” and is 
drawn off into pails, and cast in moulds for use 
where the pavement is to be laid, All these ope- 
|rations should be conducted in closed boilers, 
which should be ventilated by a fan through a 
scrubber prior to its entrance into the chimney 
shaft. 

The clarification of oil for burning and other 
purposes is generally effected by means of sulphu- 
ric acid, which is well stirred intoit. After the 
black flocculi, formed by the action of sulphuric 
acid upon impurities, have subsided, the oil is 
further clarified by means of water and steam, the 
latter blown into it until it reaches a rather high 
temperature ; and during this part of the opera- 
tion the oil is kept in gentle agitation by means of 
stirrers so as to favor the separation of the oil 
from water and other impurities. In the case of 
rape or colza oil, the vapors which are given off 
are disagreeable and acrid, like mustard, while 
those of linseed and other oils are also offensive 
though in a less degree. Cotton oil is refined by 
by means of a solution of caustic soda, and this 
also, when subsequently heated by steam, is of- 
fensive. The remedy in each case is the carrying 
on of the operations in closed vessels, ventilated 
to the furnace fire : 

In these operations sulphurous acid and acro- 
leine are evolved, so as to be offensive to the 
neighborhood, unless they are conveyed from air- 
tight apparatus into the furnace fire. 

Oil boiling for making varnishes, linoleum, 
| leather-cloth, printer’s ink, and black japan, is a 
| very disagreeable operation, and requires to be 
| conducted in boilers, from which the fumes pass 
| into the furnace fire to be destroyed. 
| Fat melting, bone boiling, tripe dressing, and 
|the cooking of sheep’s heads, bullock’s cheeks, 
| livers, aud feet, as well as the boiling of shell fish, 
| lobsters, and crabs, are all offensive operations, 
and requite to be conducted in closed coppers 
ventilated by special flues, which carry the organic 


The charge when thoroughly in- 








ness in the management of the operations they are | vapors into the fires beneath them, 
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Mr. Allen—There have been some statements made | 
which I have had no opportunity of answering. I put 


| The President—I have been requested by the gen. 
|tlemen who so kindly tendered us the invitation to 
dinner to say, if you wish to continue your discussion 
|} all day long you can do so, and that the dinner can 
be prepared just as well by 8 o'clock this evening- 
| That will give us from now until night to discuss this 
| matter. 
|} Mr. 
| now, I think we ought to make it as brief as possible. 
|There are a number of us here who must leave to- 
morrow. I come here at considerable expense and | 


Price—If this discussion is allowed to go on | 


| ence with oil gas, are in no position to speak with any 
authority. 1t is all theory with them. They have 
not given a single fact, or furnished any data in this 
discussion. They do not take any position which 
they are able to sustain by facts or fignres. They- 

have not told us what yield can be obtained, even ex 


fact have they made any public utterance of record | 
except in one lame case, it was asserted by a gentle’ 
man that oil gas would stratify / 


Is he ready now to 
discuss stratification ? 


All the useful information 


some questions to a gentleman yesterday who pre- | loss of time, and would like to hear all I can before I | must necessarily come from those who have had prac 


sented himself for inquiry concerning some state- | 
ments of his. He made the same statements that | 
Mr. Edgertun has made, and I think it is a very easy 
thing to show that they will not bear investigation ; 
and as some remarks have beep made of a personal | 
nature, I would like to say a few wordsin reply. The 
Chair has decided that it is not proper to be persona] | 
in what we have to say, and I intend to respect that 
ruling of the Chair. I do not intend to indulge in | 


personalities, but I simply wish an opportunity of re- | 


plying, for, if I am confident that I am in the right, 


and the others in the wrong, I do not fear that they | 


will be able to gain any success by such personalities 
I simply desire, in answer to them, to make a few 
statements which I am confident are founded on fact, 
and I think I shall be able to show that they are facts ; 
and that the statements which have been made are 
not facts, and will not bear investigation ; and there- 


fore I think I should be perfectly right in objecting | 


to having the other side of the question examined 


the time so that it will be impossible to answer. By 
this method, wrong impressions may be entertained, 
and while the subject is before the Association, I 
think it should be fully discussed on both sides. Ihe 


President has stated that criticisms and comments are | 


in order upon any subject that may be started, andI do 


not think this subject should be dropped until we are | 


all satisfied in regard toit, and have had an opportunity 
of obtaining all the information we can upon it. 
Therefore, I simply wish an opportunity of giving 
such information and facts as I know from actual ex- 
perience will bear any amount of investigation, 
and the more they are investigated, the more plainly 
they will be proved to be true. 
simply what I state shall be taken for granted, but I 
ask that when I make a statement of fact those who 
desire to know the truth will examine for themselves, 
and if I state what are not facts, then they will be 
able to determine that; only, I do not lik; to be cut 
off from making answer to what I think should be 
answered. Statements are made here upon one side, 
and then the time for reply is limited to a few min- 
utes, so that there is no opportunity to show that 
they are mistaken in the propositions they assert. 

The President—The time has passed when you were 
to close this matter. 

Mr. Edgerton—It seems to me that the motion to 
cut of debate on this question, which it can not be 
denied is of vast importance, is a retreat on the part 
of the Association from hearing facts that we have to | 
state upon this subject, and answering those we have | 

stated. 

Mr. Neal—I did not make the motion to cut off de- 
bate. I supposed that Mr. Edgerton would like to 
be heard, and then I did not suppose any one else 
would wish to speak on the subject. 

Mr. 
much agitated, and I think it should be exhausted 
thoroughly, as far as possible, Therefore, I think no 
limit should be put upon the discussion ; I think we 
ought all to get as much information as possible in 
regard to it. 
know it, and if there is not, we want to know that 
too; so I hope, while we have the subject before us, 
that it will be ventilated in the most thorough man, 
ner. 

Mr. Neal—To try the sense of the Association, I 
move that the discussion of this subject be closed at 
ll o'clock. Carried. 


I do not ask that | 


Littlehales—This is a question that is very | 


If there is any benefit in oil we want to ' 


go away. 
I think it would be better. 

| Mr. Allen—I move, sir, if itis agreeable to the gen- 

| tlemen who have given us this generous invitation, 
| that it be accepted for 8 o'clock this evening, and 
| that we tender them our thanks. Carried. 


| Mr. Edgerton—The ground generally taken is, that 
| itis better to manufacture a gas of comparatively 
low candle power, sixteen candles say, than a high 
quality gas. I propose to show this impression is a 
mistaken one. Inthe cities of Glasgow and Edin- 
burgh, and indeed genérally throughout Scotland, 30 
to 82 candles is made, with such manifest suceess, 
| that if I remember rightly, Glasgow has a larger 
| number of consumers, for its population, than any in 
| the world, the laborer even being enabled to burn 
| gas. The gas is sold at a price not greater than six. 
| teen candle gas in London. Again, rich gas is sold 
in London at a considerably higher price than the 


»| ordinary gas, both qualities being manufactured by 
and their opportunity for reply cut off, by limiting | 


| the same company. Formerly 10 candle gas was{made 
and sold in Liverpool, but by the competition of rich 
gas, the poor was driven to the wall, and the old com- 
pany was forced to manufacture rich gas. 

The President—You are mistaken. I have been to 
Liverpool. 

Mr. Edgerton—I refer you to Ure's Dictionary of 
Arts. 

The President—That is no authority. 

Mr. Edgerton—Then, sir, I refer you to the report 
of a Parliamentary Committee which iuvestigated 
price and quality of gas in the United Kingdom. It 
is there stated that the quality of Liverpool old com 
pany gas was ten candles. The result of competition 
however, forced the poor gas out of existence. 

The President—I know all about it. 

Mr. Edgerton—That is just what we want to know 
here. I get my facts from the authorities named. 
| Another fact worth stating is, that the quality of gas 
| is being forced upward, even where there is no com- 
| petition, in London, though most of the appreciation 
| is due to improved testing burners ; but the gas is 

higher in price than formerly, when there was no 
| competition. 
| Coming home to our own country, we find a vast 

difference in illuminating power, as furnished by 
| many of the companies, but the result is just such as 
1 we might anticipate, tbose furnishing the rich gas in- 

creasing in consumption, the poor gas falling off. In 
one case within my knowledge, a company manufa>- 

| turing 24 candle gas has taken away 800 consumers 

during the year from the poorer gas ; in another case 
| 3,500 consumers have shown their prefarence for 
high quality gas. Hence, I believe the true solution 

of the question is, to manufacture a high quality gas, 
| getting pay in proportion, or on an illuminating ba- 
sis, instead of the cubic foot basis. 

In regard to ‘‘enriching” coal gas with oil gas, I 
will simply say that that those whose feelings are 
eased by calling this mew departure “ simply an en- 
riching process "’ to coal as Furnished 
as * the increased quality goes 
entirely to the benefit of the consumer, and though 
| expense of production is decreased, it is not sufficient 

to compensate for decreased consumption. I repeat 
again, this rich gas must be sold on a basis of illu- 
| minating power, if you wish to avail yourselves of its | 
great advantages. 
a large practical experience. Qn the other hand the 


| advocates of coal gas having had no practical experi- 





» ¢@an do so. 
enriched coal gas,” 


Se 


The facts here given are those of 


If we can put off this dining until 8 o'clock | tical experience with the manufacture; those who 


have been working it successfully for years. 

Mr. Harbison—I have heard from a stockholder 
that the Harlem Gas Co. have ceased using the oil 
gas. 

Mr. Edgerton—Yes ; and that is probably all you 
know about it. You do not know the very good rea- 
sons they had for ceasing. Some gentlemen who con- 
sider themselves well informed on the oil gas ques- 
tion, who have experimented some, dabbled I may 
say in it, yet feilto come forward and state a single 
fact publicly. A committee, of exclusively coal-gas 
men, was appointed to investigate, and have had a 
year to do it, and yet we have no report from them. 
We hear of many contradictions in private, but how 
is it that no one cares to put himself on record pub- 
licly as an opponent of the new gas. We do not find 
their statements in the proceedings of this Associa- 
tion. I think a new committee should be appointed 
to thoroughly investigate, as suggested by Mr. Neal, 
chairman of the former committee. It is due to the 
standing of this Association to get all the information 
possible on the subject, especially as there are those 
engaged in the manufacture of oil gas both ready and 
willing to give it. The data I have given are founded 
both on experiment and actual practice. I have sta- 
ted that ona large scale (500,000 cubic feet daily) 
1000 cubic feet have been realized out of ten gallons. 
of the cheapest petroleum naphtha or benzine, of 42 
candle gas, and that one man can make at the rate of 
70,000 cubic feet daily; each bench of six retorts, 
120,000 daily. ‘The gas was diluted with about 19 per 
cent. of air, when it showed 42 candles in the photo- 
meter. 

The President—Do you mean 19 per cent. of air 
added to the 1000 cubic feet, or 19 per cent. of the 
1000 cubic feet. 

Mr, Edgerton—Nineteen per cent. of the 1000 cu- 
bic feet. 

The President—Then you do not produce 1000 cu- 
bic feet, bnt lack 19 per cent. of it ? 

Mr. Edgerton—Yes ; it was a mixture of gas and 
air. This yield, so far as the oil gas alone was con: 
cerned, was less than 1000 enbic feet for 10 gallons, 
but the oil gas alone would have been of far greater 
illuminating power. 

Mr. Price—How much will ten gullona of oil give 
alone? 

Mr. Edgerton—A maximum result, on the Mine 
scale, of 800 cubic feet of 80 candle gas has been re- 
alized. 

Mr. Price—How much gas will ten gallons give 
alone ? 

Mr. Edgerton—It will give 800 feet of 80 candle, on 
a large scale, which amounts to 225,000,000 feet a 
year; that is oil alone, 

Mr. Allen—Mr. President: I shall be very brief in 
what Isay. Ishall not refer to London nor to Liv- 
erpool, nor to any foreigu country. I believe that 
the manufacture of gas in this country has attained a 
great success, and that we have experienced gas men 
enough to understand this question, without going 
jabroad. Mr. Patton spoke yesterday of the effect of 
| pure hydrogen. Now that is all out of the question, 
for nobody pretends to make pure hydrogen. You 

, could not use it; it is not practical at all. We speak 
| simply as a profession, calling hydrogen the product 
| of the decomposition of steam. Everybody under- 
stands that water itself is composed of two gases— 
oxygen and hydrogen. Now, in the decomposition 








of steam, .the oxygen from the ‘steam unites with the - 


perimentally, nor the quality of the product, norin_ 
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carbon, and the hydrogen is set free, and you have light, and when we use a coal gas of a yellow color | say, ‘‘ We have seen the gas and know how it is pro- 


two gases, oxygen und carbonic oxide, containing, I 


| we call it rich. If we see cream that is yellow it is 


duced, but customers will not take so much of it as 


should say, without speaking with exactness, nearly called rich. If you see gas of a yellow color, it shows | they will of coal gas.” Of course not. Aman does 


two-thirds hydrogen, and one third carbonic oxide. 

Mr. Price—The Association limited the discussion 
of the subject of oil gas until 11 o'clock. I think Mr. 
Allen is speaking jupon an entirely different question, 
and is occupying the time which was to be devoted to 
oil gas. 

Mr. Allen—I beg the gentleman’s pardon. I am 
coming right to the point. I was simply premising 


in answer to the propositions laid down by Mr. Edg- | 


erton and by Mr. Patton, and am only going to an- 
swer the statements they made, which are not facts. 


Now, Mr. Patton laid it down as a proposition that 
any diluant is a detriment, and that it is resorted to 
asa ‘temporary subterfuge only,” and my ques- 
tioning of him was to cali out the fact that over 90 
per cent. of common coal gas is a non-illuminant, 
and if that isa ‘‘subterfuge only,” why then the 
whole gas manufacture is a ‘‘ subterfuge only.” Now. 
I say that is not true, that it is not a fact. The ba- 
sis of coal gas is a non-illuminant. 

I agree with Mr. Neal in what he said yesterday, 
in speaking of the use of oil with coal in the mann- 
facture of gas. 
make gas at all, it will makeagas so near what 


you want, that you can scarcely get an apparatus | 


which will pay for adding oil to get two or three can- 
dles. If you get a gas of very low candle power it is 
apt to be from poor coal, filled with sulphur, etc. 
Now these facts must be true, because when we 
take gas made by the decomposition of steam, al- 
thongh it has a small illumination—but we call it non- 
illaminant—and pour ina stream of oil not larger 
than a small knitting needle, and let it run continu- 
ously, itis with diffienlty we keep the gas below 17 
candles. 


(‘onsequently, if your gas is 12 or 14 candles, and you | 


undertake to have oil poured in, it would reduce that 
small stream still lower, to add two or three candles 
more to it. Idon’t think it would pay. But when 
you come to take as your basis of gas a non-illumin- 
ant, it takes then from 3 gallons to 3} and 3} to make 
al7and 18 candle gas. And that I state as a fact, 
and we are ready to show books and figures, and any- 
body can see if they will take the pains to come. 
Idon’t mean to state facts that are not capable of 
proof. . 

Now, if people want air, why they are entitled to 
it. If anybody thinks that air is gas, or ought to be 
in gas, they are welcome to use that process; we 
don’t like it. Our experience is that every particle 
of air contained in gas is a deterioration. We don’t 
want any in ours, But it is a free country and every- 
body that wants to can use such a diluent as they see 
fit. Our theory is that a rich gas, to be made most 
profitable and useful must be diluted, and that witha 
permanent gas, and not anything else. No foreign 
substance should be admitted into the gas which 
forms a mere mechanical mixture. We have invited 
all who desire to see how our process works practi- 
cally, to come and examine for themselves: I do not 
state mere theories, but I state matters of fact which 
T am able to sustain by proof, and which will bear full 
examination. 

We all know what carbon is alone ; it has been used 
for ages. The Esquimauxs use it in their wicks. You 
can’t use pure carbon for gas without reducing it to a 
very small light. Why? Simply because there is in 
it the heatng element to prevent combustion; and 
you can’t get anything more than a one foot burner 
with small flame, which will burn in the atmosphere 
without a large portion of it going off. Every man 
must know that if you want a little light with a one 
foot burner, you can have it, but you can’t increase 
that flame without approaching the old-fashioned oil 
lamps. It will not be a perfect combustion- 

Now, in regard toa diluant. At least one question 
involved in a diluant is, that it shall possess a high 
heating power, because we all know that light is pro- 
G@ueced by heat. The greater the heat, the greater the 


If you take any coal that is fit to| 


there is too much carbon iu it—more carbon than it 
— burn, because if there is a perfect combustion 
| 


that flame will be white and not yellow; that every | 


| one knows. You bave only to see the Drummond or 
the Calcium light, and you see a white light of great 

brilliancy, because the heat is increased to its high- 
est power. Now, that is the effect of hydrogen and 
carbonic oxide united together as a diluant, because 
it is well known to possess a greater intensity than 
| any other gas. Therefore, it becomes the very illu- 
| minant that is necessary for gas. 

Then, again, it is well known that it is almost in- 
condensable and will remain longer in the holder, and 
will travel a greater number of miles without any 
‘condensation than any other gas. These are facts 
| that can be established; they are based on scientific 





| principles. Now, if you get a basis for a gas which is | 
| incondensable, and which has a high calorific inten- | 


sity, and substitute that fora non-illuminant, then 
| you get something which has light. 
a question of how much pure carbon requires to be 
added, to make 17 or 18 candles. We proved the fact 
\in making over 4,000,000 feet, and we found that it 
averaged 3 72-100 gallons. Can that illumination be 


! 
| 
| 


Then it becomes | 


;not want as many sperm candles as he does tallow 
|candles. If he has a better quality of gas the less he 
will want to use of it. The question arises: If a com- 
| pany can make 17 or 18 candle gas so much cheaper 
|than they can 14 or 15 candle gas, and can make a 
much greater profit on a gas of that kind, ought they 
to make their customers use a larger amount of gas 
than comes throughetheir burners, for the sake of 
having them take more thousands of it ? 


The President of one company showed me his fig- 
ures (you will excuse me from mentioning what com- 
pany it was) for eight months of last year when they 
were running our process ; this year they are not. He 
was going to lay them before his Board, and had pre- 
pared them for that purpose. Those figures showed 
that they had paid $37,000 more for their material 
this year than they paid last year. Their consumers 
taking more gas this year than last; made up $3,000 
| of that, and the company was $7000 out of pocket. 
Taking this statement shown me by the President o¢ 
|@ company who had prepared it to lay before his di- 
rectors, the question arises—Ought there to be such 
| a tax levied npon consumers where it is not one cent 
jof benefit to the company? ‘Io make them pay 





got from any coal at as cheap arate? I think not. | $30,000 in these times, especially when the company 
If any one thinks it can they have only to try it. I} is not making a cent of money out of it, but on the 
state it as a fact. We have made the most thorough contrary, losing $7,000, is a pretty heavy tax; and 
tests, and I know the statements I make are true. | he stated that ifhe gave a close statement, it would 
The gas has been tested at 6 deg. below zero, and its | be still greater, for he charged the coal and labor this 
condensation at that temperature, was four times less | year at the same rate he did last year, while it was 


Sometimes it runs to 18 and then to 16. | 


than coal gas at the same temperature. There is no 
possibility of naphtbaline forming in the gas. Naph- 
thaline is formed by a certain condition in gas whick 
never can exist when hydrogen is found in much 
greater proportion than it exists in coal gas. 





| I present these as facts, Mr. President, and I do 
| hope that those who are engaged in the manufacture 
of gas will not take is unkindly. 1am interested, it 
is very true, but I do not state anything that is not 
true, because I have an interest in it. I trust I have 
lived long enough to know that nothing is gained by 
making a statement that is not true, especially when 
it is open to the investigation of scientific, practical 
men. I invite every one to look for themselves and 
see whether or not what I say is true. I only ask 
that my statements shall not be condemned without 
examination. Gentlemen should not make up their 
minds witbout investigation, and condemn without 
proof. Why the great and learned Gallileo narrowly 
escaped death? Because he insisted that the world 
was round. But it has been proved that it is round, 
and it will be found that hydrogen and carbonic oxide 
united together, produce the most permanent gas 
that can be made, and the cheapest basis for an illu- 
minating gas that can be found; and I believe that 
adding oil to it gives the cheapest illumination that 
can be furnished. 

Mr. Nettleton read some figures yesterday, and I 
beg the members of the Association just to look xt 
those given for September. I was there and saw the 
operation of that company, and they showed me their 
figures. They charged to the production of Septem- 
ber all the help that was necessery to make more than 
100,000 feet a day. With the “benches they are run- 
ning they made at the rate of 80,000 feet a day, al- 
though it was only charged as 38,000, which would 
produce 60 or 70 or 80,000; except simply the mate- 
rial 63 72-100 gallons of oil, and a little less than 17 
pounds of anthracite coal tothe 1000 feet. All the 
other expenses are charged upon lesser quantities. I 
think all practical and scientific business men will un- 
derstand that when you charge as 38,000 feet it bears 
a much greater proportion to the cost than when you 
double it. If you have to start a new bench of 39 or 
40,000 feet, then you charge for an addition fire but 
not for additional help. These facts I lay before the 
Association, and I thank you for the courtesy I have 
received. 

There is ope other point I would like to speak of. 
I have met from coal gas men this objection: They 





cheaper. I give this as a statement of a President of 
|a company; whether you believe it or not, it is a fact. 
| Mr. Neal—What was the name of that company ? 
Mr. Allen—I have asked to be excused from stating. 
| There are some of us who might guess who it was. 
| Although I did not ask whether1 might make the 
| statement public, I desire to be courteous toward the 
gentleman who gave me the figures. 

| Mr. Neal—Was it the Citizens Gas-Light Company 
of Brooklyn ? 

Mr. Allen—I have no right to prevent the gentle- 
man from guessing. 

A member—Guess work is always best when you 
happen to hit. 

Mr. Allen--I cannot help it if the gentleman hits it 
the first time. 

Mr. Neal—Have you seen the reports of that com- 
pany for the last 12 months ? 

Mr. Allen—I am speaking of a statement he show- 
ed me about a month ago, and that is within twelve 
months. Whether it is true or not it is not for me to 
say. That President don’t require me to stand up 
here and vindicate his integrity and character. I say 
he showed me a statement he was going to lay before 
his Board. I trust the courtesy of this Association 
will give to the president of every gas company the 
proper standing to which he is entitled. I did not 
make the statement for him, and therefore I am not 
called upon to vouch for it. I simply say that if any 
president of a gas company here showed me figures, I 
would certainly assume that they were correct until 
the contrary was proven. 

Mr. Olney—Are you aware whether the president of 
that company made the statement that you have just 
mentioned to his board of directors, as covering the 
last 12 months ? 

Mr. Allen—I have stated that these figures were 
shown me about a month ago. 

Mr. Olney—I am speaking about 12 months. Did 
they cover the operations and results of the last 12 
months? Did the statement of the operations of that 
company, which we have seen published, correspond 
wth the statément you speak of? 

Mr. Allen—Avccording to my reading, it did not. 
If that president found he was in error, and modified 
his statements, Iam not responsible for it. I am 
speaking of the figures he gave me about a month 
ago. 

Mr. Harbison—We have heard this morning two 
different methods of making gas pretty thoroughly 
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blown up—favorably, of course. Now I would like to | 
ask the gentleman why it is that a large gas works in 
Connecticut, in which his patent project for making 
gas was formerly used, have given it up? 

Mr. Allen—I can answer that question very well. I | 
am glad that the gentleman asked it. 

Every gentleman here knows that it takes a great | 
while to bring any great improvement to perfection. | 
Millions of ,.people did not believe that it would suc- | 
ceed. At that time we had nothing but common re- | 
torts, and we found, after the fmost thorough investi- 
gation, that steam could not be perfectly decomposed 
in iron apparatus. All those failures were made with 
iron retorts. We could not decompose steam per- 
fectly in these retorts, and so the profits were destroy- 
ed. We found an improvement in the use of clay 
retorts, but we had no retort manufactory. I sent to 
Belgium and got a retort, because it was said that they 
made them better over there ; but they did not prove 
to be much better than ours. We made gas for the 
company to which the gentleman refers for five 
months, and after we left they carried it on for five 
months longer. 

A member—I don’t wish to interrupt the gentle- 
man ; but the time is up. 

The President—I will give him two minutes longer, 
as some little time was lost befcre he began. 

Mr. Allen—I was through. 

The President—You can have another minute. 

Mr. Allen—I was going on to state that when they 
had completed their arrangements, the superintend- 
ent ordered a jarge number of retorts ; afterwards he 
thought he would have them a little better, and he 





| with gas increases the weight of the gas. 


something wrong about it which he ought to explain. 
We all know that air mixed with gas not only reduces | 
the illuminating power, but it also takes off the heat, | 


| and canses it not to burn properly. It creates a loss of 


combustion. The further consequence of mixing air | 
An increase 

of weight without illuminating power requires more | 
pressure, and more pressure requires larger mains, | 
and these are items of expense. For myself, I am | 
not in favor of having heavier gas without having a 
greater illuminating power. I wish Mr. Edgerton 
would explain what he thinks about that? If, in the 
first place, the true standard of its commercial value 
ought to be its illuminating power, and if, in the 
second place, he deteriorates this illuminating power, 
there are two propositions directly in conflict with 
each other, as it seems to me. 

Mr. Edgerton—You have stated the case correctly 
so far as regards the effect which the introduction of 
a certain element will have upon the illuminating 
power of gas, but you do not comprehend the point I 
make. What I mean is that, instead of reducing the 
illuminating power of the gas, you should sell it at 
the illuminating power. We don’t want to dilute it 
with air at all. If diluted, it should be diluted with 
coal gas, but we don’t want to bring it down to the 
standard of coal gas. 

Mr. Littlehales—It is a very good theoretical idea, 
but I do not think it is practical. I believe it would 
be impossible to carry it out. 

Mr. Edgerton—It is carried out in practice in 26 
places in the United States. 

Mr. Allen—I ask the indulgence of the Association 


ordered them an inch larger. I saw a great many of to answer the question put by Mr. Harbison as to why 
them when they came, and they had to be made an | the use of petroleum had been discontinued at the 
inch smaller, and he would not use them. Orders | Harlem works. We had not for some time arrived at 
were given that if they would be ready by such a |a successful result in the use of retorts. Afterwards 
time he would take them, but he could not get them. | we found a new retort which we believed would an- 
The old benches were taken out, and so they were | Swer the purpose. 

obliged to fire up the new benches. That was the| Mr. Olney—Were these retorts used ? 

reason why our method was discontinued the super-| Mr. Allen—No, sir; they did'nt pay for them. The 
intendent told me the last time I saw him, but he had | parties with whom we contracted were over ridden oy 
not altered his opinion of the value of our process. | the President and Board of Directors. ‘The engineer 


The President of thiit company was old Judge Board- | has left because he was ordered by the president to | 
| the pipe there is a little iron water level. 
| blows the water that is contained in this cup out when 


man, and if any member of this Association thinks he let down those benches. He resisted it to the utmost ; 
is a more careful man than Judge Boardman was, | and they have now got a new superintendent and en- 
then he has a very good opinion of himself. |gineer. The last time I saw that engineer, he told 





Mr. Harbison—I would like to ask the gentleman a 
| or on any opinion he had expressed. Now then I ask 


question. 


The President—You will have to ask the consent of | 
the Association. Iam ordered to close this discussion | 


at 11 o’clock, and the time is up. 
Mr. Edgerton—I move that Mr. Harbison be al- | 


lowed to place himself on record on this petroleum | 
question. I move that the discussion be continued | 


for 10 minutes to giye him an opportunity to do so. | 
Carried. 

Mr. Harbison—I am not an expert in petroleum. I 
have not ‘‘dabbled” in it as some gentlemen have 
done. I only rise toask a question. I have been | 
told by a stockholder in a company on this Island that | 
within a week the gas works at Harlem, which have 
been using petroleum for some time, have given it up. 

Mr. Patton—Mr. Edgerten stated that the commer- 
cial value of gas shall be its illuminating power. He 
further stated today that he diluted his gas with air. 
Everybody of course knows how much air destroys 
this commercial value. I had occasion within a week 
or two to make some tests with different gases, or to 





be present when they were made. One gas contained 


me he would not go back on any thing he had done, 


the Association to look a little deeper than the mere 
fact that they let those benches down. 

The President—The time is up, sir. 

Mr. Allen—I am up, sir. 

A member—You are down, now! 

The President—Mr. Peebles, of Scotland, is here, 
and on behalf of the Association, I would request, if 
it is agreeable to him, that he will tell us something 
about the manufacture of gas in his country. 

Mr. Peebles—In the discussion of this paper I was 
carried back toa paper written by Dr. Stephenson 
MacAdam, of Edinburgh, in connection with the man- 
ufacture of gas from oil. 

I know I shall be asked several questions about this 
discussion when I return to Scotland, by persons who 
are interested in the subject, and there agg one or two 
points I should like to be informed upon in regard to 
the practical manufacture of the gas on an ordinarily 


m inufacture, and that was the utter want of stability 
of the gas, otherwise it would have been very success- 
ful. That is one thing in particular in regard to this 
gas that I should like to be informed upon, so that I 
may be able to answer questions which will be asked 
me when I get home. 

As to the decomposition of steam in the manufac- 
ure of gas, Mr. Spice, is going very thoroughly 
nto that question at present. He made a speech up- 
on this subject at the last meeting of gas engineers at 
Leeds, and he is very successful in the employment 
of this process. He attributes the success he is meet- 
ing with now to vertical retorts—blowing steam down 
through a vertical pipe, instead of sending it in hori- 
zontal retorts. He attributes all the success he has 
met with to that little change, and he is very hopeful 
of making a thoroughly practical success of the man- 
ufacture of this gas. 

I do not know that I shall be able to give this As- 
sociation much information in regard to the manu- 
facture of gas in Scotland. Not being a practical gas 
maker myself, I am not personally concerned in these 
matters; but being very much interested in the sub- 
ject, I am always on the gui vive to see what is going 
on, and as far as possible keep up with the progress 
that is being made. 

There are one or two things receiving a great deal 
of attention just now at home—one is ‘‘ mechanica 
stoking.” 

That is being, in several instances, very successfully 
followed. One of these machines is in operation near 
Glasgow, and some of the London companies are now 
adopting them. I should like very much to see this 
machine put in operation in your great country where 
labor is so expensive, and where I think it could be 
used under much more favorable circumstances. In 
respect to relieving the pressure from the hydraulic 
main ; of all the apparatus which have come into no- 


| tice, thdt of Mr. Hawkins will probably take pre- 


cedence of all others. I can scarcely describe it with- 
out a diagram. It is very simple, and it is automatic. 
There are no levers, chains, bolts, or anything of that 
kind about it. In the hydraulic main, in the interior 
of the pipe, there is a cup, while on the outside of 
The gas 


the retort lid is being put on, and when it is taken off 
the water finds its way over into this cup and reseals 
the pipe. 

There is another thing which I think is worthy of 
your attention, A Mr, —----——, one of our north- 
ern stars, had he lived, would have made a great suc- 
cess of experiments in the remarkable property of 
paraffine oils for taking away completely the illumina- 
ting power of coal gas. I made some apparatus for 
him, and was very much interested in his experiments. 
Unfortunately, before he had time to prove them, he 


chemist, took the matter up and brought it before our 
Association. Of course, that property had long been 
known, but Mr. ——— was the first to bring it 
into prominence by his experiments. ; 
I am very sorry that I am obliged to touch upon 
patents, but I should like to mention a patent pro- 
cess of a Mr. ---———-, by which, instead of taking 
the gas immediately from the hydraulic main to the 
condenser, he throws thé gas into a large chamber 





large scale. The first is whether the gentleman who 
wrote the paper used a vertical or horizontal retort. 
2d. The method of introducing the oil—whether the 


and instead of cooling he heats the gas, so that, as it 
vomes trom the hydraulic main, it is a series of glob- 
| ules, and these globules each contain a particle or a 


about 10 per cent. of hydrocarbon, and the gas was | retort was full of incandescent coke, or whether he | quantity of gas. Mr. ———-———’s theory in regard 


mixed with 8 or 10 per cent. of air. 


Tne illuminating | 
power of the gas was about 20 candles—between 19 | 
or 20. Another gas was tested containing from 5 to6 | 


merely dropped the oil in the retort. 3d. The spe- 
cific gravity of the oil he used, and then, above all, 
the stability of the gas. We have heard in Scotland 


| to this matter is very beautiful also in regard to the 
property of paraffine oils abstracting the illuminating 
power of coal gas. This invention will make a very 





per cent. of illuminating hydro-carbon, This gas was | that the gas is of 70 candle power. I should like very | great change in the qnality as well as the quantity of 


not mixed with air, but it contained about 40 per | 


cent. less of this commercial value; and this hydro- 
carbon contained an illuminating power of 20 candles. 


For instance, if a company has poor gas and wants to | 


increase its illuminating power, they use cannel or 
some other enricher. If Mr. Edgerton destroys this 
illuminating power by mixing air with his gas, he 





consequently destroys the value. I think there is 


much to see it, but the question above:all others is as 
to its stability—whether it will stand very long with- 
out condensation. 

Dr. MacAdam made a very interesting series of ex_ 
periments; and if you refer to the London Jourra) 
of Gas-Lighting of a year or two ago, you will see a 
very exhaustive report of his experience. There was 


one thing, however, that stopped his progress in its | 


‘the gas. From these series of experiments of Mr. 
| ——., there is no doubt but that the gas suffers 
| a great deterioration. 

| I beg to thank you gentlemen for the courtesy you 
have shown me. (Applause. ) 

| A member--What do they pay for coal in the city 





of Edinburgh ; and what is the selling price.of gas.’ 
Mr. Peebles—I am sorry that I cannot give you the 


died, but his brother-in-law, one of our most clever | 
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price of coal. The price of gas at present is 5 shillings | | 


for the consideration of the Association at the pres- 


| the United States and Canada, wooden pipes have 


and 2 pence per 1,000 feet, and the illuminating pow- | ent meeting, and being desirous of contributing as | most unquestionably the advantage over iron ones, in 
| far xs I can to the fund of information which is elicit-|as much as wood being a non-conducting material, 
there is no expansion or contraction as with iron 


er of the gas I could not state exactly. /There are two | 














companies in Edinburgh, the —— Gas Com- 
pany, and the Edinburgh and —— Gas Com- 
pany. They give 28 candle gas. Dr. read 


a paper before the society in Glasgow, stating that 

the two companies had agreed to give the same quali- 

ty of gas; but Mr. ——, engineer of the gas 

company, contradicted that statement, and said that 

they would give 30 candle gas. I burn the gas of the 

gas company, and they give 28 candles. I 

think that is the average illuminating power of the | 
gas in Scotland. 

A member—Do they make it entirely from cannel ? 

Mr. Peebles—Yes, they make it entirely from can- 
nel. I donot think bituminous coal is used at all, 
we have such a supply of cannel. There is an im- 
pression abroad that if you go above 30 candles it is 
yery difficult to burn, and goes off in smoke. 

Mr. Patton—DolI understand Mr. Peebles to say 
that he would like to have his questions answered ? 

Mr. Peebles—Yes, sir; I would like to have them 
answered either in public or in private. The first 
question was whether your retorts were vertical or 
horizontal ? 

Mr. Patton—They were horizontal. 

Mr. Peebles—-My next question was, what was the 
specific gravity of the oil used? 

Mr. Patton—-I have used the various grades of pe- 
troleum and its residuum, ranging in gravity from 65 
to 73 degrees. 

Mr. Peebles— What was the stability of the gas? 

Mr. Patton—I have kept it in small holders for sev- 
eral months ata time, extending over a portion of 
the winter and a portion of the summer ? 

Mr. Peebles--Of 70 candle power ? 

Mr. Patton—Yes, sir. ‘The works I have built have 
holders containing some four or six thousand feet con- 
nected with holders of a larger size. 

A member—-How many cubic feet ? 

Mr. Patton—About 8,000 feet. The Philadelphia 
and Reading Railroad Company use it pressed in cyl_ 
inders. They take a number of cylinders, I think 
they have some sixty or more, and pump the gas into 
them at a pressure of 300 pounds to the inch, and 
there it remains until wanted for use in the passenger 
cars. Then it is run into small cylinders under the 
cars and there it remains, say about a week; that is, 
one cylinder, carries about a week’s supply. 

A member-I would like to know if, in the experience 
of the railroad he names, there is any condensation 
in these cylinders under the cars at the last end of the 
charge. 

Mr. Patton—I believe not, sir. They préviously 
had used coal gas, and found considerablé trouble 
from condensation in the cylinders. They did not use 
naphtha gas at first. In using coal gas they pumped 
it directly into the cylinder. Now they pump it into 
this battery of cylinders, and the condensation that 
takes place in .these first cylinders is thrown off, so 
that it leaves very little if any. 

A member—All the condensation tales place in the 
first operation ? 

Mr. Patton—Yes, sir; I would say that there is a 
condensation that reduces the gas below 70 candle 
power, when a.pressure of 260 pounds is applied. 

Mr. Harbison—What condensation did you find in 
the gas that you spoke of having kept over so long ? 

Mr. Patton—I did’nt find any material loss in the 
gas. I did not subject it to a very close test. It was 
a very small holder, and the gas remainej over from 
about March until along in thesummer. I have also, 
for several months at a time, kept it compressed in a | 
cylinder. 

The President—Gentlemen : if you do not wish to | 
continue this discussion, Mr. Littlehales, of Canada, | 
will read a paper on ‘‘ Wooden Pipes for Gas Mains.” | 

Mr. Littlehales then read the following paper : 


Woopen Pirgs ror Gas Marys. 
By T. Littlehales of Hamilton, Ontario. 








edat these meetixgs, I would ,ike to call the atten- | 


our members who feel an interest in this question. 


shall be occupying the debatable ground, and shall 
very probably bring my cast iron friends down upon 
me in full force, bnt if they can show that I am wrong, 


| 
k 





tion of the Association to the question of wooden | mains, neither would there be anything like the same 
pipes for gus mains, as I know there are a number of { amount of condensation. 


As regards the second objection, viz., the difficulty 


I am fully aware that in discussing this question I | in making the joints tight, I may say that if the pipes 


are carefully made, there is not the slightest difficulty 
in making the joints perfectly sound and tight, by 
smearing the tenons and insides of the sockets with a 


either in premises or in conclusions, both the Associ- | thick red lead paint before they are driven together. 


discussion of the subject. 


able to obtain any reliable data respecting the results | 


obtained by their use. In many cases they are su 
placed in connection with the cast iron mains, that it 
would be next thing to an impossibility to obtain any- 
thing like an approximate statement of what they are 
doing, and any data that could be obtained respect- 
ing them would be mere guess work. 

When this subject was first brought under my own 


| consideration, a number of objections at once sug- 


gested themselves to my mind against the use of 
wooden pipes for gas mains, but further examination 
of the subject showed that some objections were more 
fancied than real, while others could be easily over- 
come, and that in some respects at least, wooden 
pipes bad the advantage over cast iron ones, 

The principal objections which most readily sug- 
gest themselves to the use of wooden pipes for gas 
mains are : 

1st. The liability te leakage from the nature of the 
material itself. 

2nd. The difficulty in making the joints tigbt, and 

3rd. Their liability to decay. 

As iegards the first objection, there isno doubt 
but that the porous nature of the wood would allow 
a considerable quantity of gas to pass through it, un- 
less some means were taken to stop the pores of the 
wood. If, for instance, the pipes were made out of 
dry wood and laid without a coating of any kind, they 
| weuld in all probability be useless for gas mains, but 
the usual metHod of making and treating wood pipes 
is to take the green logs, bore them, and dip them in 
hot pitch or tar, make the tenons and sockets and 
cover them with paint, put hoopiron rings on the 
socket ends to keep the pipes from splitting when 
they aré driven together, and get them laid in the 
ground as scon as possible after they are made. The 
idea is that the sap and moisture being retained in 
the pores of the wood, that and the pitchy covering 
prevents any escape of gas. But although the pipes 
of which Ihave had a most favorable experience, 
were made and treated in the manner just described, 
I do not think it is the best system for making them, 
for several reasons. 

1st. That when the pipes are made in this way, it 
is absolutely necessary that they be laid soon after 
they are made (which is not always convenient or 
practicable), or else they are liable to crack and be- 
come useless, 

2nd. The wood being already full of moisture, the 
pitch or tar cannot penetrate into it, and so the pre- 
servative properties of the tar are lost, and also that 
the coating is liable to chipp eff and leave the wood 
bare on the outside, and 

3rd That the use of pitch or tar is objectionable as 
a coating for the inside, because tbe gas softens it and 
fetches it off. And it seems to me that there would 
| be a danger if the frost should get at the pipes, of the 





| moisture being converted into ice and tearing the 


| fibre of the wood, but the latter objection may per- 
| bape be more a theoretical than an actual objection. 
But notwithstanding, and in spite of these objec- 
tions (which can easily be overcome), wood pipes of 
10 inch diameter and smaller sizes can be made to be 


perfectly satisfactory in every respect ; and in places 
where the extremes of temperature between summer 


In eompliance with a request to prepare a paper, | and winter are as great as they are in some parts of 





ation and myself will have been benefitted by thie | Some parties recommend the use of hot pitch for 


making the joints with, but the use of such material 


There are quite a number of gas companies on this | for this purp se should be carefully avoided, because 
continent which have laid a greater or lesser number | the gas will soften it, and the joints will in time be- 
of wooden pipes for gas mains, but I have never been | come leaky. 


The service pipes are connected in different ways, 
some simply have a short piece of taper pipe and 
drive it into the wooden main and connect the service 
pipe to it; but there are two objections to this me- 
thod, viz., 
ing the taper pipe in, and that in case of any settle- 
ment of the ground and main, there would be a great 
liability of the taper pipe to draw out of the main. 
The plan I adopt is to put an iron clamp round the 
wooden pipe, and screw ¢he service pipe into and 
through this clamp into the wooden pipe ; this makes 
a secure and sound connection of the service to the 


a danger of splitting the wood pipe in driv- 


main. 

In reference to the third objection, viz., The liabil- 
ity of wooden pipes to decay, it is a question which 
can only be settled by time, as far as their use for gas 
mains is concerned, although there can be no doubt 
but that wood will remain sound for a great number 
of years under certain conditions, the principal of 
which is that it is protected from the atmospheric 
changes, which we all know will readily dostroy either 
wood or iron, if they are not protected in some way 
or other. But I believe that they will remain sound 
and tight for a great many years; in the generality of 
cases until the mains become too small and have to 
be replaced by larger ones; and that in certain kinds 
of earth they would last fully as long or longer than 
iron ones. We all know how rapidly cast iron pipes 
are destroyed in certain kinds of soil; and for a 
swampy locality I would most unquestionably give 
the preference to wooden pipes over cast iron ones. 
And any gas company that may be able to obtain 
wooden pipes advantageonsly, and is disposed: to try 
them, need not be deterred from doing so by any fear 
as tothe results, if the work is well and carefully 
done, 

In November, 1873, the company with which I am 
connected required to extend their mains to supply a 
new section of their district, and as the locality and 
situation was such as to present an excellent oppor- 
tunity for testing the merits of wooden pipes, the di- 
rectors authorized the laying of one and a half miles 
of four inch wooden pipe us an experiment. They 
were made in the manner before described, and were 
laid by the company’s men under my own direction. 
The joints were made with very thick red lead paint, 
and the greatest possible care was taken to ensure 
sound work. They were laid in sections of twenty or 
thirty at a time, and then tested by letting the gas 
into them, and carefully examining and applying a 
light to every joint and to every inch of the fmain. 

When the work was completed, we commenced to 
use the main, and it was allowed to remain for about 
eighteen months, by which time any settlement of 
the ground and pipes and consequent leakage, ought 
to have shown itself. A 100 light meter was then 
tested and fixed at the inlet to the wooden main, 
through which the whole of the gas passed, and at 
the end of one week the whole of the meters on that 
section were examined and the full quantity which 
had passed through the large meter was indicated on 
the consumers meters, without one single foot of loss. 
At the end of two weeks more another examination 


was made, and the result was precisely the same, not 
a single foot of loss. At the end of another fortnight 
a third cxamination was made, when there was a loss 
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of 150 feet, equal to 7.14 cubic feet per mile of pipe | more reliable way is tocalculate the loss per mile of | we reduced the leakage very much ; but I would like 


every 24 hours, or 3.29 per cent. on the gas delivered 
into the main. 

Three subsequent tests were made. but inasmuch 
as during the same period several alterations had been 
made inthe service pipes, by which a considerable 
quantity of gas had been wasted, and a leak having 
been discovered at the outlet coupling of the large 
meter, there was of course a very considerable in- 
crease in the quantity of gas lost, but including these 
losses of gas, the results for the whole period of test- 
ing, amounting to eighty-nine days, showed a loss of 
only 24.2 cubic feet per mile of main every 24 
hours, or equal to 8.3 per cent. on the gas delivered 
into the main; and considering the loss from the 
leakages above mentioned are included, I think the 
record is a pretty good one, especially when it is 
borne in mind that the consumption on that section 
was very small indeed—only nine consumers on the 
whole length, and a total average consumption per 
day for the eighty-nine days of about 400 feet only, 
or about 46 cubic feet per day for each consumer. 


It may be asked why there should have been abso- 
lutely no loss shown on the two first tests, and a loss 
on the subsequent ones, but I think that can be sat- 
isfactorily accounted for in this way: The first two 
tests were made during very hot weather, and the 
gas was being measured by the consumers’ meters at 
a considerably higher temperature than it was at the 
large meter, and so although there appeared to be no 
loss, yet if the gas had been measured at the same 
temperature in both places, there would have been 
some loss on the first tesis, because it would be al- 
most impossible to pass gas through that length of 
pipes of any material that they could be made of, and 
not lose some gas if it was measured at the same fem- 
perature at the ends. And the fact that the leakage 
orrather the unaccounted for gas increased as the 
weather became colder, is strong evidence that the 
reason before given was mainly the cause of the dif- 
ference. But although the quantity of gas lost was 
considerable, when calculated on the per centage of 
gas Gelivered into the main, yet when calculated on 
the mileage of pipe it was exceedingly small; in fact, 
if the whole of onr mains in the city of Hamilton 
were doing as well as this section of wooden main, 
even calculated on the most unfavorable test of the 
whole series, our leakage account would only amount 
to 2.28 per cent. on the gas sent out from the works; 
and if we compare it with the results of the whole 89 
days tests, and all our mains were doing the same as 
this section of wooden main, our leakage account 
would only amount to 1.02 per cent. on the gas sent 
out, which is a far different result from anything I 
have ever known in reference to cast iron mains‘ 


There is one matter which I would like to refer to 


subject of this paper—it is concerning the method of 
calculating the leakage of a gas company; the gene- 
rai way of doing this is by the per centage on the gas 
sent out from the works, which isa most misleading 
and unsatisfactory system, and utterly unreliable for 
the purpose of comparing the results of different gas 
companies, as will at once be seen on examination. 
Take, for instance, a gas company whose annual make 
is 50,000,000 cubic feet, and whose leakage account 
is equal to 10 per cent. or 5,000,000 cubic feet, and 
that company doubles its consumption without in- 
creasing or adding totheir mains, it is evident that 
while the actual amount of gas lost would not be 
diminished- the per centage of leakage would be re- 
duced to 5 per cent.. Or take another instance—two 
companies whose consumption is equal, but whose 
mileage of mains is very disproportivnate, it is evid- 
ent that although the mains may be equally well laid, 
and the whole of the work equally well done in each 
case, yet the per centage of leakage would be very 
much larger in the one case than the other, although 
the actual loss per mile of main may be exactly the 
same in each case; and therefore for the purpose of 
comparison of the results of different gas companies, 
the per centage method is a misleading one, and the 


pipe. 


to know whether there is a constant increase in leak- 


Returning to the question of wooden pipes: At the | age in iron pipes with lead joints, 


time we laid the wooden pipes, the price of iron was 


Mr. Harbison—I would like to ask when this occur- 


|very high, and it was costing us for four-inch iron | red? 


| pipes laid in the ground complete, including every- 
| thing, $1°80 per yard, and the woodenfpipes cost, in- 
cluding everything, $1.40 per yard, say 23°¢ cheaper 
than the iron ones. The makers of wooden pipes are 
well known, and any one can very easily ascertain 
the comparative cost of wooden and iron pipes. The 
question of cost will doubtless in most cases be the 
great consideration in reference to the adoption of 
wooden pipes; and although I do not wish to be un- 
derstood to be an advocate for the general adoption 
of wooden pipes in preference to iron ones, yet I 
must say that in certain localities I wonld prefer 
wooden to iron pipes at almost any price. 

In conclusion, I may say that Iam prepared, and 
shall be pleased to demonstrate the facts I have stated, 
to any one who is sufficiently interested in the qnes- 
tion to visit Hamilton, and make a personal examina- 
tion of the matter. My object is to place before this 
Association the results of a fair and practical test of 
the merits of wooden pipes for gas mains, and I trust 
that it may serve to bring out in discussion additional 
facts and information on this subject.! 

Mr. Neal—I would like to ask Mr, Littlehales if he 
stated that he intended to have it understood that the 
percentage should be calculated upon the length of 
the mains. Supposing the mains of one company are 
2 feet in diameter and those of another are 18 inches, 
and the mileage of both is the same. Do you mean 
that you would ealculate the leakage according to the 


Mr. Littlehales—Of course it will have to be com- 
pared in that way. But take two companies whose 
mileage is greatly disproportioned. The mileage of 
one may be nearly double that of the other. One may 
say that their leakage is 15 per cent., and the other 
\that their leakage is 7 per cent., and the latter may 
be the worst result, because it is a percentage on the 
larger quantity. 

Mr. Neal—A twenty inch main exposes more sur- 
face than a two inchmain. Supposing 20 miles of 20 
inch main and 20 miles o1 two inch main—would the 
leakage be the same ? a 

Mr. Littlehales--I think the lesser friction on the 
larger main would couterbalance the difference, be- 
cause, as you increase the size of the main you de- 
crease the friction. We know that the friction on 
larger pipes is much less, in proportion, than on the 
smaller ones. 





| proper way is to reduce the mains to a given size, and 
here, although it is not strictly connected with the | then everybody in making their calculations would 


Mr. Neal—I take it for granted that in a city the 
mains are larger than in the country. I think the 


have # common basis to go upon. 
Mr. Littlehales—Of course that is a more satisfac- 
tory method ; but the per centage system is not a sat. 


superficial surface ? 





isfactory one. 


A member 


stant increase going on and has been for a good many | 
years, until about three years ago. when the light- 


main, and I suppose it followed the service pipe into | 


the main for about 700 feet each way. The gas in- | 
stantly began a great leakage. It took place in the 





afternoon, and we did not discover it until the next 
morning, but being very dark at the time it was no- 
ticed that the gauge went down. We did not think 
anything about the lightning. We supposed that the 
gas was being lighted as it was so dark when the storm 
came up, but the next morning we discovered that the 
lightning had reached the pipe and that the loss came 
from that. We then went to work to find the place. 
We made holes in the ground, put a bar down and 
applied a match (we almost always find a leak in this 
way) and we finally went over the whole of our mains 








| when I took charge, we had a large leakage. 
‘the joints had been made with lead and part with ce- 
+ment, 


A member—It was about three years ago. We went 
to work and kept at it until we went over the whole 
of our mains, and now I believe the whole of our 
pipes are about tight, at any rate we don't know of 
any leak. I suppose, however, that the increase will 
go on, and that eventually we shall have more leaks. 

Mr. Harbison—Was the lead in the joints melted by 
the lightning ? 

A member—No, sir; we found that for about 700 
feet in each direction from where the lightning had 
entered the main, all of the joints were leaking a lit- 
tle, and we also found that all of the joints had loos, 
ened a little, so that we could run a thin knife between 
them. 

A member-What percentage of reduction was made 
after sopping the leaks you refer to? 

A’member—In the first place the works were built 
about three yearsago. They were quite tight after 
stopping two leaks, and the loss was so little that we 
got paid for about as much gas as the meter register} 
ed. But afterwards we found that the meter was no; 
filled in right, and so there was a little loss, but not 
perhaps over 5,000 feet a month, but it kept on in- 
creasing until it got up to 20,000 feet a month, and 
then when this lightening went into the pipe, it ran 
right up, probably at the rate of nearly 100,000 feet a 
month. Now,I don’t think our loss is more than 
10,000 feet a month, for some four or five miles of 
mains. 

A member—-How much consun.ption have you ? 

A member—About 4,000,000 a year; at present it 
is a little over 20,000 feet a day. 

A member—I think when the leakage commences 
it will continue and increase. In the works that I 
have charge in putting down the pipes they were put 
very shallow in the ground—but a few feet below the 
surface—and I invariably found that in the spring of 
the year, when the frost went out of the ground, the 
lerkage increased. It went on from one year to an- 
other, unt‘l at last we lost about twenty-five per cent. 
of what we made. I then started to do something. I 
got a number of steel bars and went over every foot 
of pipe. I succeeded in reducing the leakage from 25 
per cent. to 10 per cent. We had then somewhere in 
the neighborhood of 30 miles of pipe, and in tighten- 
ing up these joints that were leaking I examined them 
carefully, and in the winter I observed a little ring of 
light around the joint no larger than a hair, showing 
that, when the pipe was contracted by the cold, the 
joints separated a little; and, in the summer time, 
the pipe went back but the lead would not go back. 

By going over them and tigbtening them up, I stop- 
ped the leakage, but I think the great fault was that 
the pipes were not put down deep enough. I think 
they should be put down deep enough so that there 


| will be something like a medium temperature; then 
i be affected by h ol 
5 eeu Sihie to anew it diem ia-checge! they will not be affected by heat or cold, and when 


you do that the joints will remain secure. I think 


an increase in the leakage in iron mains with lead that is the best way to stop the leakage—at least I 
joints. I will state that, in my case, there is a con- | hak Gite it ee 


Mr. Price—One of the most important points in the 


- sf a ale - we led | construction of works for the distribution of gas has 
ning struck a church whose service pipe led into the | just been hit in my 


judgment—the proper laying of 
pipes, and the proper making of joints. 

The question has been asked whether, in the use of 
iron pipes and lead joints, the leakage will go om in- 
creasing constantly. There are so many different con- 
siderations connected with this matter, that it is al- 
most impossible to answer such a question satisfacto- 


| ily. 


I will state our experience, Some eight years ago, 


Part of 


We instituted a very thorongh system of 
searching for leaks, by keeping a gang of men con 
stantly employed perambulating the streets, punching 
down with bars, applying a match, applying their 


and I suppose we then found all the leaks, at any rate | noses, and using every possible means to discover the 
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leaks. We founda great many and corrected them. | dipped into it, it formed a sort of pitchy covering, I 
We found, in taking up old pipe and substituting don’t think the pitchy covering is suitable for the in- 
larger pipe, that the work had been very badly done, | side, because the gas will soften it. I state that in my 
It had been entrusted to irresponsible persons. In | paper. So faras the question of durability is con- 
many instances the joints were simply sieves through | cerned, I could not answer that having had no oppor- 
which the gas had been escaping forsome time. Then tunity to test it in my own experience. I was very 
we adopted a different system. In the first place, we | much pleased with the remarks of Mr. Price ; but, so 
lay the pipe from four to five feet deep, bclow the | far as soundness is concerned, I think they will com- 
frost and below the possibility of there being much | pare favorably with any other pipe laid for the same 
contraction or much expansion. I hold that to.be a/ length of time, provided they are properly prepared 
fundamental point—to lay the pipe de2p—and the | at the ontset. I should like to hear from Mr. Floyd, 
question of how deep it should be laid depends upon | on this point, in regard to the pipes that were taken 
the locality. In Minneapolis where the frost goes | up at College Point. 

down from five to ten feet, I should be pretty sure to| Mr. Floyd—-They were down, I think, about two 
go below frost. I can see no other way to get along | years and a-half. I think it was about that long from 
with the difficulty. | the time they extended their works until the pipes 

In the next place, we are careful to use the best| were taken up. I have very good reason to remen- 
spun-yarn. We don't buy an inferior quality, but we | ber in regard to the matter, as I was a little interested 
get the best. We don’t buy any old leads. We buy | in the company at the time. They were in a flourish- 
nice pig lead—soft, nice pig lead. We then have a/ing condition, and it became necessary, like it is in 
most thorough examination of the pipe. It is tested 
with the air pump and mercury in order to see if there 
are any leaks. If any leaks are discovered they are 
corrected before the pipe is put down. By these 
means we have reduced our leakage 50 per cent. per 
annum. I believe if every company would have their 
pipe thoroughly tested under heavy pressure, and 
then lay it deep enough, and have the joints well and 
carefully made, it would, to a very great extent, solve 
this troublesome problem. 

A member—TI have no doubt but that this is the 
true idea. I found that some pipes which had been 
put but a little way in the ground all had little leaks 
inthem. They had been there about twenty years, 
and we had found no leak before. This has led me-to 
think that the true way was to make rigid joints, and 
have them recorded so that you could know where to 
find them if you shonld want to yet at them. 

A member—What do you call a rigid joint ? 

Answer—One made of iron so that it will nut move. 

Mr. Price—I omitted one little point. It is impor 
taut that there should bea superstructure—something 
laid in stone, for instance, to support the pipe. It is 
of the utmost importance that the pipe shall be so 
laid that it will not settle at some points more than at 
others, and thus disturb the joint. We take a great 
deal of pains to lay our pipe in such a way that it will 
not subsequently settle enough to disturb the joints. 
I will say one or two words in regard to wooden 
pipes. A small gas works some thirty miles from us 
laid wooden pipes, but they have proved a failure 
tbere. I am told that they are crushing in and rot. 
ting, and they are taking up a large number of them. 

Mr. Floyd—I feel some confidence in speaking up- 
on the subject of iron. A great many gentlemen 
know that there has been a great contest in regard to 
iron and clay. Ido not make iron pipe now, but I 
am sorry to differ with my friend Littlehales, from 
Ontario. The experience with wooden pipes which 
we have had here in the Middle States, has generally 
been disastrous. The only place where they have neen 
used to any great extent was at College Point. They 
laid four or five miles of them there. At the time | in the middle of the street, and dipped the blocks in 
their works were very small, and they wanted to ex- | it, or immersed them, as Mr. Price has expressed it. 
tend them, They were paying a very nice dividend, I thought they would be a failure at the time, and so 
and they thought that by extending their works they expressed myself. In taking them up, however, I 


concluded to try these wooden pipes. 
pretend to say what was the cause of their failure, but 
I know that in two years and a half from the time 
they were laid, these wooden pipes leaked so badly 
that it was almost impossible for the company, using 
all the retorts they had in the retort house, to keep 
their customers. supplied with gas. They had sufii- 


plied three times the amount they did; but it was 
impossible to keep up the supply on account of the 
leakage. ‘There were between thiee and four miles of 
the pipes. 


tlehales in regard to the method of preparing his pipe, 
and what, 1 am afraid, he may anticipate. In our 
town we have had a large amount of Nicholson pave- 
ment laid down. The custom was, after the pine 
| blocks were prepared, to dip them in boiling tar—bap- 
tize them by immersion in the boiling tar—not keep- 
ing them long enough to saturate them through, but 
simply covering the outside with hot tar. The blocks 
were then set up in the ordinary way. Ina very 
short time all those blocks began to dry rot and crush 
in and the result was a lamentable failure ; and the 
reasoning upon the subject (and I havn’t heard it dis- 
puted) was that this failure was caused by the fact 
that the sap in the timber was kept in by this process 
of covering the wood with tar, and that it could not 
escape, and, consequently, that it had within itself 
the elements of dissolution. I am afraid that may 
prove to be the case with this wooden pipe that Mr, 
Littlehales has laid down. If they took green logs, 
bored them, and covered them with pitch, they may 
find one of these days that their logs are dry-rotting. 

Mr. Harbison—Alluding to the durability of wood 
-—within the past 10 days I have had occasion to test 
the matter. We had to put a new service pipe in a 
street where this Nicholson pavement was laid. The 
wood was green white pine, the blocks were sawed at 
a mill near by our works, and we furnished the tar. 
The party who put the pavement down boiled the tar 





could pay more. The question arose as to what kind | found that they were perfectly sound to the centre, | 


of pipe they should lay. Finally, they decided on! wuch to my suiprise and disappointusent, and the 
wooden pipes, and they put down four or five miles | only way I could account for it was that we make a 
ofthem. The consequence was that they used up all | very superior quality of tar. (Laughter. ) 

the capital of the company and stopped paying divi-| Mr, Littlehales—Most of the Assoctation remem- 
dends. They lost by leakage more gas than they got | ber that in my paper, I said I did not think it was the 
paid for. It was impossible for them to keep a sup- | pest way of making them to dip them in boiling pitch. 
ply for their customers with all the retorts they were I think the suggestion of Mr. Price a very sound one, 
working. Whether it was in the manufacture of the and that is the only danger I have anticipated from 
pipe, or the laying of the pipe, I do not know; but | ysing our p pes. I simply thonght the paper I read 


the facts are xs I have stated them. | would bring out more information on the subject, 


The President--I should be glad to hear from Mr. | because our company would like to have extended | 


Littlehales as to how these pipes were prepared. the wooden pipes, if they had reason to believe they 

Mr. Littlehales—They were simply green logs-~ would be permanent. So far as the durability is con- 
pine logs. They were bored out and dipped into a | cerned, I believe it would be greatly increased by sat- 
kind of pitchy composition. I suppose it was a sort! urating them with creosote. If the creosote were 
of thick tar. It was heated, and after the logs were | forced into the wood by pressure, as railway sleepers 


| all growing cities, to extend their works, and they | 
Now, I don’t | 


cient retorts, had the pipes been tight, to have sup- | 


Mr. Price—I wish to make a suggestion to Mr. Lit- | 


| are impregnated in the old country, that is, they are 
| put into a cylinder and the creosote is forced into the 
| wood at a pressure of from 150 to 200 pounds to the 
square inch, I think the result would insure perma- 
nency. By this method the wood is filled with this 


| material. On the Great Western Railway I have seen 
| these sleepers taken up, after having been exposed 
for 10 or 12 years to all kinds of weather, and they 
were just as sound as they were the day they were 
laid, through the preservative agency of the creosote. 
I think the same procéss would apply to wooden pipes. 
I think that in certain localities wood has an advant- 
age over iron, being free from contraction or expan- 
sion. Especially do I think this is the case in swampy 
localities, where the ground is constantly wet. In such 
localities it is almost impossible to keep the joints of 
| iron pipes tight. We had some pipe laid in swampy 
| ground, and the drips required to be pumped ont 
every few weeks. Iam very anxious to get all the 
information I can on the subject, and should like to 
hear from any of the members what their experience 
has been. 

A member—Do you preter wooden pipes to cast 
iron pipes, at the same price per foot ? 

Mr. Littleqales—Not as a general thing ; but in 
swampy localities I think thay have ah advantage 
over iron, As to their durability, as I said before, if 
| they were impregnated with creosote. I think it 
would be greatly increased. 

A member—Do you think that iron is better than 
wood ? 

Mr. Littlehales— Undeg certain conditions. 

Mr. Floyd—Mr. Littlehales theroy in regard to the 
expansion and contraction of iron is correct. He is 
not only right in theory but in practice. I believe I 
know as much about the expansion and contrac- 
tion of iron as any man of my size in the country. 
(Laughtor. ) 

The President—How much do you weigh ? 

Mr. Floyd—I decline to answer that question. 
(Laughter.) In any locality where the sun is likely 
to shine during the whole day for the twenty-four 
hours. (Laughter.) I don’t mean that of course. 
That's a little longer time than the sun generally 
shines, even in the most favored locality A man 
who lives in a cold country, the frost goes very deep, 
and he is right in saying that where the sun shines 
upon the ground and keeps it from freezing, the iron 
would not contract as it would when laid in localities 
where the sun did not shine upon the ground fora 
sufficient length of time to have any effect. If the 
sun shines upon acertain part of the groand and 
keeps it from freezing, and on either side of this place 
the ground is frozen, there the iron will contract, 
but where the sun strikes the ground the iron will 
expand. 

Mr. Olney—I will give you some facts from my 
own experience. Last winter [ was in the island of 
Porto Rico, and while there I examined the works 
and the pipe. The pipe they used was 8-inch pipe 
| of Russ joints, and extended trom the works to what 
| was called the There were abont 12 
|miles of pipe. A portion of it was French pipe, 
| made out of zinc and covered with yarn and then 
pitched, and a portion of it was encased in wood. It 
| had been laid for something like nineteen years, the 
| iron pipe and the zinc pipe together. One part of 
| the city became entirely destitute of light while the 
| other was supplied. By direction of the Governor 
| General a gung of men was sent out to inspect the 
condition of the pipes. The wood which encased 
the pipe was what they call beach cedar, that is, red 
cedar. The pipe was inside of that and was made of 
| zine. The wood, in every case where they opened it, 
| was found to be entirely gone; it was laid about two 
| feet deep. It was found that the pipe, where it was 
covered with the coating I have spoken of, was a 
mere shell; by pressing it with the thumb it would 
all crumble. Inthe iron pipe there was not a single 
leak discovered in the whole distance that it was laid. 

A member—What was the condition of the Russ 
| joints 7 
| Mr. Olney—First class. There were one or twa 
| lengths of the pipe that had not been kept out of the 
| water. There was a stream of water in the city, and 

it had completely undermined one or two lengths. 
There was some planks laid on top, but the pipe had 
been entirely washed out. I merely mention these 
| facts because I understand that this French pipe is 
coming into the market. It has been in use it Mat- 
| anzas and one or two other places, St. Johns for one, 
|I believe, and it has proved to be an utter failure, 
| while the iron pipe that I have spoken of in Porto 
| Rico when it was taken up, was as good as it was 24 
| years before. 
| Mr. Neal—I believe that we have discussed this 
| subject sufficiently. I don’t wish to seem to try to 
| rush things, but Mr. Turner of Charleston has a cube 
| or brick of spent lime that he would like to have us 
| look at, and he is ready to answer any questions that 
may be asked him. 


(To be continued. | 
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Mr Patton Replies to Mr. Allen. 
TREVERTON, Pa., December, 1875. 

Mr. Editor: Understanding that the ‘‘Correspond- 
ence” department of your paper is, like the rest of 
the paper, intended for the general interest and in- 
formation of your subscribers, in which personalities 
have no part, except as they may elicit facts of gene- 
ral interest, I have no desire to push Mr. Allen any 
further into his especial stronghold of personal vitu- 
peration. But if we may judge jby the amount of 
**ery” they have produced, my statement and letter 
have struck pretty deep. 

Iaccept Mr. Allen’s grammatical correction, and 
am glad that he was so hard pressed for a weak point 
to strike at, as to choose one entirely outside of the 
question. I accept this correction the more cheer- 
fuliy, when I remember the hilarity with which the 
Association so frequently greeted Mr. Allen’s frequent 
oratory. 

I can also thank Mr. Allen for quoting several of 
the salient points of my letter, and so helping me to 
impress them upon the minds of the gas-producing 
fraternity. ‘* That gas which will not give any light 
is not worth any money for illuminating purposes,” 
is the statement thatI have made, and which Mr. 
Allen views as an ‘‘intolerable absurdity.” Query ? 
Does any person not interested in ‘‘ water-gas” pat- 


| keepsie. 


—and as such, the obtrusion of my special interest in 


‘ | the matter would have been utterly out of place. And 


| I think too, that men who are unprejudiced and hon- 
| est will acknowledge—even if Mr. Allen does not— 
that the statements were frank and truthful, conceal- 
ing nothing, exaggerating nothing, something to be 





|relied upon where they were statements relating to 


‘accomplished facts, and worthy of careful considera- 
| tion where they mere statements of opinion. 

| If Mr. Allen really possesses a valuable patent for 
gas apparatus, why doos he not use it in some of the 
many towns not yet supplied with gas, where a really 
cheap and good light is much needed? I find more 
than enough such towns to keep me fully employed 
in a legitimate and honorable mode of introducing and 
| rendering available both to myself and to the public, 
(a really valuable improvement. With its value thus 
| proved, its introduction and use in established gas 
Above all things I despise pat- 
|ents whose suppositious value is in their ability to 








plunder established industry. 
| Mr. Allen refers to a solitary instance where his | 
| patent is in use, viz., an opposition company at Pongh | 
Iam able to refer to ten gas-light compa- | 


nies, beside individuals and other corporatians, for 
built have ever abandoned the ‘‘ pure oil gas.” 


his statements will have a weight that they do not 
now carry. Until then I would warn all established 
want to see trouble. Yours respectfully, 

J. Desua Patron. 





Mr. Somerville on Street Loss. 
Gas Orricr, Knoxvitue, TEnn., 
January 6, 1876. 
Mr. Editor: As there has been no more informa- 


whom I have built works, ; and no works that I have | 


When Mr. Allen can say as much for his process, 


gas companies not to ‘‘ water” their gas, unless they | 


| off the gas at the burners, then shut it off pt the me- 
ter, let the pipes remain all day inthat manner, then 
however tight and perfect the fittings may be, you 
will find when you try to light the gas at night, it 
will be several secunds before the gas will burn, owing 
to the air in the pipes. Now, the supposition is, that 
if air gets into the pipes gas will get out. If this is 
the case with wrought iron interior fittings, what 
shall we say to the miles of much more porous cast 
iron mains, with thousands of joints all liable to leak, 
which leakage can only be detected when it has ar- 
rived at the surface of the ground. A low estimate of 
| the loss by leakage proper would be 4 per cent. This 
| will make the total unaccounted-for gas amount to 12 
|per cent. In some cities with a works of the capacity 
| stated, the per centage of loss will be much higher, 
| but in no case will it be lower’ Yours respectfully, 
JamMEs SoMERVILLE, Sup’t. 








Gas- Light , ntelligener, 
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United States. 
| Price of gas in Wilmington, Del., has been reduced 
| from 2.70 to $2.50 per 1000 feet. 





Prick or Gas 1x Brocktyn.—The gas companies 
of Brooklyn agreed last week to reduce the price of 
| gaa to consumers from $3 fo $2.75 per 1000 feet. 
Paimapetpaia Gas Worxs.—This company sent 
| out about 9,000,000 cubic feet of gas last Christmas. 
| They have discontinued the use of the ‘‘ Spencer 
process,” 


| Exection oF Directors oF THE Manmatran Gas 
| Company.—The annual election of Directors of the 
Manhattan Gas Co., on the 10th inst., resultéd in the 


tion furnished us through the columns of the Journal, following choice : Moses Taylor, Jobn J. Cisco, Sam- 
regarding the extraordinary sale of 10,400 cnbic feet | uel Sloan, John R. Ludlow, Percy R. Pyne, Wilson 
of ‘gas per ton of coal carbonized, we will conclude | G, Hunt, Mason Young, James H. Young, and Chas. 
that there must have been some mistake in the fig- | Roome.—NV. Y. Hvening Post. 
ures; indeed, when we add 10 per cent. for leakage | 
to the above amount. it shows an unprecedented | Decrease 1x Crry Gas Brirs 1 Brooxiyy.—The 
make from the average American coals giving the city gas companies have offered to light the streets 
average candle power. 1and public buildings at the cost of $2.25 per 1000 
And now I should like to say a few words about the feet. For years they have been charging $2.50. The 
statement or data of the companies whose unaccounted | Commissioners of City Works recommended to-day 
for gas amounts only to 5 per cent. No doubt many the acceptance of the new bids.—N. Y. Hven’g Post. 
gas engineers have been a little troubled since these — 
figures have appeared in the Journal, why they can’t Price or Gas in Newport, R. I.—Previous to last 
reduce their unaccounted-for gas to 5 per cent. [| | Summer the price was $4, with 12} per cent. off if 
think I can show them that they need not be troubled, | paid within tén days. It was then reduced to $3.60. 
that the thing is impossible. and that those compa- | with 30 cents per 1000 off for prompt payment. And 
nies claiming a loss of only 5 per cent. have also | 20W a still further reduction is to be made, so that 
The discount 


made a mistake in their figures. | the price will be $3 per 1000 nett. 
given for prompt pay, saves the trouble and expense 
The gas, when it issues | Of @ collector. 


We will take a gas works where the annual make is, | 
| 


say 80,000,000 cubic feet. 
from the purifiers, is more or less saturated with mois- | 
ture, as the pumping of the dips at the tank will tes. | 
tify. This volume of moisture is measured with the 


Accipent aT Utica Gas Worxs.—We understand 
that owing to some stoppage in the pipe leading from 
gas by the station meter before it enters the holder. | the cupola to the washer, there was a blow out at 
One cubic foot of water will produce 2000 cubic feet | Utica about ten days ago. By starting up the coal 
of vapor, and it has been demonstrated by actual ex- | benches they were enabled to supply their consumers 
periment, by a meter placed on the outlet pipe of the after a short time, until necessary repairs could be 
holder, that the loss of gas alone is between 4 and 5 | made, whick we understand have been effected, and 











ents ” so view it? 


| per cent. 
‘Lhe praise that the Vassar Professor gives so freely 


The gas now leaves the holder and enters the cold 
would scarcely have come to hand, but for the small | pipes of the streets; and the fact that drips are placed 


quantity of oil gas that he received, and which would | at the lowest point on the line of mains, to receive | 


have served him far longer unmixed than ‘‘ watered.” 
Let us hope that he will continue to praise it, and not 
follow in the footsteps of those who have praised and 
deserted before him. 

As for Mr. Allen’s intimations of false pretences or 





these drips have to be periodically pumped, is suffi- 
cient evidence that the gas continues to contract in 
volume, before it reaches the consumers’ meters; 
sheoduar | this decrease in volame has been estimated by high 
** disguise ” on my part. I can assure him that he is authorities at 3 per cent. ; here we have 8 per cent. 
welcome to any benefit he can obtain by such charges. | of unaccounted-for gas, which has not leaked. 
The members of the Gas-Light Association who were | 


present at the meeting when my statements were first | make a joint, or how solid and firm the iron of the 





vead, know that I presented them simply as a contri- | main pipes may be, gas will escape from them. We | 


bution to the general fund of information—the gath-| are all familiar with the fact that air gets into the 


ering of which is the prime object of the Association pipes of our houses ; if not, try the experiment—shut 


the liquids which condenses from the gas, and that | 


And | 
now as to leakage, I care nothing how tight one may | 





| the process started aguin. 


A Disputep Gas Brru.—There is considerable ex- 
citement among the taxpayers of Edgewater, Staten 
Island, in regard to the action of the Board of Super- 
visors in allowing the Citizen Gas Co. $9,000 on an 
old contract made five years ago for lighting the 
| street Jamps, after the Court of Appeals had decided 
‘against the company. The original bill was about 
#6,000, and the new Board of Supervisors passed it 
with interest added, making the amount $9,000. It 
is understood that the County Treasurer will not fur- 
nish the money on the vouchers issued by the Board. 
—N. Y. Herald. 


Gas Exrrosion.—An explosion of gas occurréd at 
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Hall’s rubber store, corner of Franklin and Federal | 
streets, aboutjhalf-past two o'clock on the afternoon | 
of December 31st. Fortunately the accident was 
not of a very serious character; the cause thereof 
being apparent, unlike the late disastrous Federal 
street explosion, there is no mystery to breed appre- 
hension. New gs pipes have recently been put in 
the building, and for the purpose of making some 
connections with pipes already in use the gas had 
been turned off. The work was supposed to be com- 
plete and the gas was turned on again at one o'clock 
in the afternnoon. In abont an hour the strong odor 
of gas through the building indicated that there was 
a leak. 

The windows of the upper room were raised, but 
the state of the atmosphere did jnot greatly improve 
and a gas-fitter was called in. He soon traced the 
leak to a closet in the basement where a gas pipe lay 
behind a water box. Applying a match to the pipe 
behind the box to locate the leak definitely the gas 
ignited, causing an explosion which threw the gas- 
fitter to a distance of ten or twelve feet and complete- 
ly riddled the closet walls. A damage of $200, or 
thereabouts, was done to the building, and the unfor- 
tunate gas-fitter was quite seriously burnt about the 
face, aud considerably bruised. The explosion would 
have been more serious had it not been for the previ- 
ous raising of windows.— Boston J: urnal. Jan. 1st. 





- Chenical amd Scientific Bapectoy, 





Tar water may be angles ed f for pars silk or wool 
ashen gray. The stuff is first mordanted with weak 
perchloride of iron, by soaking in the solution some 
hours. Itisthen drained and passed through the 
bath of tar water. The oxyphenate of iron, which is 
thus precipitated on the fabric, gives a very solid 
color. 

It is reported that Mahmoud Pacha, a member of 
the Council of State, obtained authorization some 
time ago to conduct mineral explorations in the dis- 
tricts of Lom and Belgradjik, district of the Danube. 
The engineers employed by his Highness have re 
turned to Constantinople, bringing with them speci- 
mens of iron ores and of bitumen, and are said, be- 
sides, to have discovered coal of first-rate quality. 

Magnets or armatures for electro-motors may be 
softened as follows: Heat the iron to an even dull 
red heat all over; and if the surface of the iron has 
not been faced off in a machine, lightly file it to re- 
move the scale, and then immerse it in common soft 
soap, allowing it to remain therein until it is quite 
cold. Then reheat the mugnet to an even red heat 
whose redness is barely perceptible, and bury it in 
pulverized lime, wherein it must also remain until 
quite cold, when the metal will be found as soft as it 
is possible to make it, and the blade of an ordinary 
penknife will cut it. At the second heating the iron 
will emit a light blue flame, showing the effect of the 
immersion in the soft soap. ‘The conductability of 
the magnet may be, by this process, very much in- 
creased, 


Wasxine Smoxr.—An apparatus tor washing smoke, 
and so depriving it of its character as a nuisance, is 
in operation at a factory at Menlimontant, Paris. A 
fine shower of water, traveling in the direction of the 

‘ smoke, and at five times its velocity, is projected into 
the chimney, where it mixes with the smoke, taking 
up the soluble gases and precipitating the impurities 
carried up with the smoke by the draught. The foul 
water is dischargod mto a cistern, where it is collected 
and a fine black paint is got from it. 








The Water Supply of Virginia City, Ne- 
vada. 





The snecess of the Virginia and Gold Hill Water 
Company in laying another wrought iron main over 


the Washoe Mountains calls for eee notice. Iti 
now about two years since the company first projected 


and first put into active use their first great effort | 


in patting down a wrought iron riveted (12-inch di- 


inverted | 
The inlet is elevated | 


leys intervening. The total length of the 
syphon is about seven miles. 


above the outlet 460 feet, supplying about 2,000,000 | 


of gallons per day. The leading of such a stream | 
across a deep valley is declared to have no parallel in 
the history of hydraulic engineering. The pressure 
on the pipe is enormous—estimated at not less than 
a column of water 1530 feet in height. 
this first triumph, we have to-day to record an achiev- 

ment far in advance of it. Although directed by the | 
most eminent engineering skill, and manufactured by | 
the most able riveted pipe-makers on the continent, 

regardless of cost, it was found that the enormous 


pressure, which no human foresight could anticipate, | 


produced such « strain upon the rivets and lead joints | 
as to require daily expenditures of money and time | 
to repair the breakages constantly occurring. Thir- | 
ty-five tons of lead were used to make the joints at 
the beginning, anda constant further expenditure of 
lead followed to make the joints good. The success 


of the effort and the incréasing demand on the com- | 
pany’s supply led to the result which to-day we chron- | 


icle. 


Having overcome the natural obstacles of mountain 
hights and valley depths, the engineer of this compa- 
ny (Mr. J. B. Overton) determined to struggle with 
the mechanical difficulties already referred to. Know- 
ing that lap-welded seamless pipe was made up to six 
and eight inches, with screw couplings, for many pur- 
poses—such as steam, gas and water—it occurred to 
him that if seamless lap-welded pipe could be made 
large enough and strong enough, and with snitable 
screw couplings, the trouble of leaking lead joints 
would be removed, and being perfectly smooth on 
the irside, would give the water easier and ampler | 
flow. Relying on his practical judgment, the compa- 
ny sent him with carte blanche directions to scour 
the eastern mills and find, if possible, the desired | 
commodity. After a thorough investigation he found | 
that the National Tube Works, of Boston, Mass., 
were the manufacturers of the size and quality of | 
pipe he required, and were riggiug up to make still 


larger for hydraulic purposes. He also found their 


patent sleeve coupling to be just the thing he | 


required. After consulting with their engineers, 
avd receiving suggestions from the experiences 
they had already gained, and stating fully his| 
requirements. he contracted with the company to | 
supply the pipe under guarantee to do all that he re- 
quired. It was to be ten inch diameter lap- welded | 
seamless pipe, 16 feet lengths, screw joints, wsth p 4 | 
tent sleeve couplings, capable of sustaining 800 
pounds pressure to the square inch, with bends for 
curves, etc. As these were supplied, our irdefatiga- 
ble fellow townsman began his work with the eyes of 
every member of his craft-upon him. As the work | 
neared completion the curiosity and anxiety increased 
only to be surpassed by the astonishment and wonder 
which followed his triumph. ‘The water was at length 
turned on and ran from end to end at once without | 
interruption and in three days the whole seven miles 
was perfect. Instead of using 35 tons of lead, as in 


the first, 120 pounds only were used, and this for | 


safety bands at the bends on a few of the highest 
points the pipe crossed. There was a lacger flow of 
water from this ten inch seamless lap-welded pipe 
than had flowed from the twelve inch riveted pipe | 
over the same ground, fed from the same source, with | 
the same pressure and alike in every other circum- 
stance. 


| pipe.—Hrom Iron Age, Dec. 
ameter) main across the Washoe Mountains and val | 


Great as was | 


We congratulate not only ourselves and the | 
Water Company and their enterprising superintend- | 


— 





| | managers af the California Mechanics Fair in giving 


to the Notional Tube Works Company a special medal 
for the exhibit made there of this seamless lap, welded 
30th, 1875. 





| Distribution of Temperature on the Earth. 
piensa 

The distribution of temperatures upen the globe is 

| a subject of profonnd popular and scientific interest. 

|More than any other, it affects the distribution of 


| living forms, not only in zones of climate, but in geo- 


logical time. The contour of the earth’s surface, and 


the relations of land and water upon it, may produce 


| important local changes, or establish local fannas an 


floras, but these are scarcely more than modification 


of grander and more general {results. Arctic plant 


| may, indeed, flourish under the equator, but only on 


Heat 
determines the limits equally of the vine, the palm of 


|mountains where au arctic climate prevails. 


| the tropics, the cereals of the temperate zone, and 


| the food of the reindeer. Whether or not tree-ferns 

| grow in Pennsylvania, and forests of pine in the Arc- 

tic Circle, depends on climate. Nor is this a pheno- 
| mena of the present age only. Geology proves from 
its records that, while a torrit zone may have existed 
since climates began, yet wolar and temperate regions 
| have witnessed changes both of climate and of life in 
| wonderful succession, and in periods of immense du- 
| ration. 


| The causes which have contributed to these results 
| have been sought and studied by some of the most 
| eminent scientists of our time. Humboldt, Sir John 
Herschel, Sir William Thomson, Lieut. Maury, Sir 
| Charles Lyell, and more recently Dr. Carpenter and 

others, have investigated the subject in many of its 

aspects, and their conclusions are before the world ; 
but no one, we believe, has presented it from so many 
points of view, or attacked its complex problems with 
| greater vigor than Mr. James Croll, whose volume is 
|now before us. His conclusion is, that not only 
| great secular changes ot climate, but the distribution 
of temperatures upon the earth's surface at the pres- 
| ent time, are due to causes which alter the volume, 
intensity, and direction, of the trade-winds and other 
| prevailing winds of the globe. For the question at 
issue is not the amount of heat received upon the 
| earth’s surface, but the means by which it is distrib- 
uted. —P opular Science Monthly. 








The Education of the Mechanical Engineer. 
The following are the closing remarks of Prof. R. H. 
Thurston's address recently delivered to his graduat- 
| ing class at the Stevens Institute : 
‘* President Porter, of Yale College, gives you terse 
| and sound advice in regard to your conduct and bear- 
ing as men. ‘* Young men,” said he to his pupils, 
** you are the architects of your own fortunes. Rely 
| upon your own strength of body and soul. Take for 
| your star, self-reliance. Inscribe on your banner - 
‘Luck isa fool; pluck is a hero.” Don’t take too 
| much advice ; keep at your helm, and steer your own 
ship, and remember that the great art of commanding 
| is to take a fair share of the work. Think well of 
| yourself. Strike out. Assume your own position. 


| Pat potatoes in a cart over a rough road, and the 
| small ones go to the bottom. Rise above the envi- 
| ous and the jealons. Fire above the mark you intend 
to hit. Znergy, invincible determination, with a 
right motive, sre the levers that move the world, 
| Don’t drink ; don’t chew; don’t smoke: don’t swear; 
don’t deceive; don’t read novels; don’t marry until 
you can support a wife. Be in earnest; be self-reli- 
ant; be generous; be civil. Read the papers. Ad- 
| vertise your business. Make money, and do good 

with it. Love your God and your fellow men; love 
| truth and virtne; love your country and obey its 
laws.” 





Baked Air.—When the air is baked through a 










































































































ent, but also the National Tube Works, of Boston, hot furnace’ and heated toa high degree, and then 
Mass., who have greatly aided a new departure in ay- | | passed into a room, such air should be called baked 
dranlics and added to their fame as the makers of the | air, and it is about as bad a form of lung food as can 
finest and largest diameter hydraulic pipe (for they | | be taken. Nothing but headache, faintiness, drowsi- 
now make it 15 inch) that the Old World or the New | ness, and dullness can come from its use.—Herald of 
has ever seen, and demonstrates the wisdom of the | peqiti,. 

| 
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Suerican ates, 


Patents honed fr wok eadies Dec. 14, 1875. 


Class. Number 
Device for Impregnating Timber 
with Antiseptic Fluids—J. Hun- 
tington, Cleveland, O. ; filed Dec. 


“Re ee aera 85 (171,185 
(171,136 

Condenser—J. B. Root, N. Y. ; filed 

_ SOR | eee 148 171,175 
Filter for Liquids Holding Solid Im- 

purities—E. S. Hutchinson, Bal- 

timore, Md. ; filed Nov. 12, 1874. 155 170,952 
Gas Lighting by Electricity—Hinds 

& Smith, New York; filed June 

7, ie 64 171,131 
Gas Furnace—A. Parks, England ; 

RD, GU Biv ninnts saxcnsncccsscse 99 171,162 
Gas Holder—L. Markes, San Fran- 

ciaco, Cal.’; filed Oct. 9, 1875..... 64 171,028 
Manufacture of Gas—Jos. P. Gill, 

Newark, N. J.; filed November 

| RRL iE 66 171,117 
Hydrant Valve—H. "James, Hudson, 

N. Y. ; filed Aug. 28, 1875.......... 167 171,138) 
Streét Connection for Hydrants— 

Folliard & Travis, Flatbush, N. Y.; 

Ae! |) ee 167 171, 116 | 

Patents issued for week ending Dec. 21, 1875- 

Anti-Incrustation Compound—L. N. 

Lye; filed Nov. 19, 1875............ 148 171,297 
Hydrocarbon Burner ‘and Gas Gene- 

rator —A.J. (iriffin, Lowell, Mass ; 

A, KE RN 90 171,278 
‘Coke Ovens—E. 8. Gobiet, Austria; 

ee eer 61 171,371 
Condenser for Illuminating Gas—G. 

W. Edge, Jersey City, N. J. ; filed 

Oct. 4, 1875........scccesccccsecscessess 66 171,363 
Gas Meter—J. Morgin. New Orleans 

La. : filed Nov. 29, 1875............. 64 171,407 
Gas Regulator—G. McMillan, La 

Crosse, Wis. ; filed Oct. 28, 1875. 64 171,236 
Treating Natural Gas—McElroy & 

Young, Pittsburgh, Pa.; filed 

RIE es ndnccecesnasnoessese 66 171,400 
Hydrant—M. Allen, Natick, Mass. : 

filed Nov. 5, 1875..........00ss0s0000 167 171,206 


Hydranuts from Freezing—B. Kent, 
Bingbampton, N. Y. ; filed Nov. 
LD, 1BFB...cccccccess ceccevcee scosccnccccss 167 1 
Hydraulie Cushion Valve—C. E. 
Emory, Brooklyn, N. Y¥.; filed 


“_ 
_ 
20 
tr 
@ 








a HEE ccetinccdtnnatnasehtencenene 152s: 171,218 
Centrifugal Water Wheel—O. J. 
Backus, Newark, N. J. ; filed Au- 
Bast 20, 1875........cereereeeeveseserer 168 171,256 
Gas Stocks. 


Quotations by W. B. Scott & Co., Bankers, 
24 Pine Sreeet, New Yorx Ciry. 
JANEAaRY 17, 1876. 
s&#” All communications wiil receive particular attention 





Gas. Co.'s of N. Y. City. 


Capital. Par. Bid. Asked. 
NN vrscnandiowetasee $1,850,000 50 135 138 
“Manbattan............. 4,000,000 50 307} 310 
Metropolitan. .......... 2,500,000 1€0 159 160 
Scrip... .- 103 105 
OS Se ae 5,000,000 100 109 110 
Ee 4,000,000 ,100 149 150 
Westchester........... 466,000 50 100 105 
Gas Co.'s of Brooklyn. 
‘Brooklyn .............. 2,000,000 25 238 240 
Citizens............-00+. 1,200,000 20 122 125 
eres — an 
IE scctcencsiins sees 1,000,009 10 88 99 
a RB o..000 -- 08 98 
BS. ARE osovenvee : a 2S 98 
Metropolitan........... 1,000,000 100 95 97 
_ 1,000,000 25 122 125 
Williamsburgh - saith 1,000,000 50 147 150 
Scrip 100 = 102 
Out of Town Gas Companies. 
Buffalo Mutual, N. Y 750,000 100 50 50 
Baltimore, Md........ 2,000,000 100 190 
Brockport, N. Y..... 25,000 s 85 
Citizens, Newark....° 500,000...) 75 he 
Derby of Conn....... 160,000 100... 80 
East Boston, Mass. . 25 112 115 
Hannibal, Mo......... 100,000 100 58 60 
Hartford, Conn...... 700,000 25 41 43 
Hempstead, L ...... 40,000 100... 100 
Jersey City ........ ... 386,000 160 


| Jamaica, L. I......... 25,000 100 100 
Seceee tiie” seins 120,000 50 80 90 
— | Lewistown, Maine.. 400,000 100... 75 
Lima, Ohio............ 60,000 100 10 ios 
| Laclede, ae ie 123 
| Peoples, Jersey City ss 400 140 
| Peoples of Albany... 1,000,000 100 31 40 
| Peoples of Baltimore 25 108 
| Rochester, N. Y...... 100 =—50 a 
Richmond Co., 8. I. 300,000 =... —-:100 105 
Fort Wayne, Ind..... ee 105 
Woonsocket, R. I.... 150,000 100 100 nas 
Halifax N. S........... 400,000 40 148 150 
Hamilton, Ontario... 150,000 40 1124 
Jackson ville, §Ills.... 82 


Gas stocks sold at auction were— 


86 shares of New York, @ 1524 @ 152}; 66 shares 








Metropolitan, @ 159; 180 shares Citizens, of Brook- 
lyn, @ 139.; 40 shares Manhattan, @ 307} +. At pri- 
vate sale—80 shares Jacksonville, Ills, @ 82; 100 
| Shares Peoples, of Albany, @ 31. 
a | 
A. VAN TUYL, AGENT, 
| 143 Duane Street, N. Y., 
CONTRACTOR AND DEALER IN 


Cast Iron Pipe 
| for Gas, Water, Etc. 


WITH THE 


“ROBBINS PATENT JOINT.” 


Laying Pipe UNDER WATER a Specialty. 





The RogBBINS PATENT JoINT is the best and cheavest 
known method for connecting Gas and Water Mains, and is 
believed to be the only absolutely gas-tight joint made. De- 


the trenches, do not impair nor cause his joint to leak. 
For further information and references address 
898-3m A. VAN TUYL, Agt., 143 Duane Sr., 
TO GAS COMPANIES, AND CITY 
GOVERNMENTS. 


DYOTT’S PATENT 
CHAMPION STREET LAMP 


Doubles the Light with the same quantity of Gas used in 
other Lanterns, Ali others waste half their light, illuminat- 
ing the sky, or if the top 8 of metal, absorb it. 


N. Y. 





SINGLE Top GLass LAMPS BOTH GLO- 
BULAR AND SQUARE become heated if 
a good light is putin them, and rain, 
hail or snow falling upon the HEATED 
GLASS BREAKS IT. When one glass is 
broken the wind will either blow the 
flame against the others and break 
them, or destroy the entire Lamp. 
Nine-tenths of the breakage and cost of 
repairs of other street lamps is owing 
to that cause. 

Dyott’s “ CLLIAMPION” is the only 
DOUBLE TOP—the only Lamp that has 
the Opaline White Dome, which is a 
never changing reflector ; it doubles the 
power of, and throws the light toa 
greater distance. It is also a perfect 
protecjor, shielding the heated top or 
the lamp from all inclemency of the 
weather. The white dome is kep§'co0, 
by the passage of air between it and} the ;transparent globe 
below. Rain, hail or snow will never break either the globe 
ordome. The globe rests upon rubber cushions, and is sup- 
ported laterally by elastic springs, so that contraction or ex- 





They can be cleaned in one-fourth “he ime required to clean 
other lanterns. ‘Ihe metallic por:’ons are of iron, copper 
and brass, and are the mo 
and cheapest lamps in existe 1ce. 
wherever an Ornamental and powerful light is required, they 
are made in CLUsTERS of 2, 3, 4, 
have no equal in this or any other 2 :>antry for beauty, dura- 
bility, efficiency and economy, eicher . cost, use or ornament- 
ation. 
poses. Gas companies, or those who have the lighting o 
Cities in charge, are solicited to communicate with us in re- 
ference to the agency for its introduction. 

The Franklin jInstitute has awarded our CHamMPIoN Lamp 
the highest premium: (they givea silver medal) and its Com- 
mittee on Science and the Arts has recommended it as the 
; best lampinuse. It has also invariably taken the highest 


| and elicits the strongest commendations wherever itis used. 
We have several new and handsome patterns of Posts for 
Corporations, Parks, public and private use, also for clusters 
of lamps, that are not excelled in MAnUH iS rice at which 
hey are furnished, YOTT MAN RING Co., 
374-6meot 114 South 2ud pom Phil’a, Pa. 








fiections of the Pipe, caused by the settling of the earth in 


pansion of the globe, or jrrring of the post will not break it. 
durable, economical, efficient | 
For public buildings, and | 


6, 7 apd 10 lamps, which | 


Designs furnished ‘when requested for specific pur- | 


| premium at every Exhibition at which it has been presented, | 


sianieniinned aribex. 





te In a leching fe for advertisements, see figures 1 to 12, within 
brackets, at head of advertisement pages. 





GAS BURNERS, APPARATUS, ETC. 


| American Meter Co.—West 22nd st., N. Y., Arch and 22d 
| gt., Phil., 548 Washington st., Boston.... . 
Cast Iron Gas and Water Pipe—S. Decatur Smith, York and 
Moyer streets, Phila., Pa 
Cast Iron Gas and Water Pipes—R. D. Wood & Co., Phila- 
I Bn Sali y's ice Sub ew khuweau ks Sa ¥ oo0dnedeaeanadiuschobes 10 
Cast Iron Gas and Water Pipe—Jno. McNeal & Sons, Bur- 
lington, N. J... 
Franklin Foundry and Pipe Works—Jas. Marshall & Co., 
23 Nineteenth street, Pittsburgh, Pa................0e006 2 
Gas Valves (Chapman) 75 and 77 Kilby st., Boston, Mass... 8 
Gas-Burners—C, Gefrorer, 248 North 9th st., ghila, , Pa. .. 9 





Gas Purification—St. John and Cartwright................. 5 
| Gat Meters, etc.—Harris, Griffin & Co.,12th and Brown 
WTOC, WR n Dis dc cincc cossnqnecceccbogddarencsesieete 1¢ 


| Gas Meters, etc.—Wm. W. Goodwin & Company, 1012 Fil- 


DORE GIPONE, BOE Bis ceccncies sapnsk sac tisceenessckses i? 
| Gas Meter Manufacturers—Harris & Bro., 1117 Cherry st., 
RUT he chs dniccess was cdasenedenne C00 eesccgcce rr 





| Gas Fixtures, Etc.—Mitchell, Vance & Co., 597 Broadway... 
| Gasholders, Ete, —Deily & Fowler, 39 Laurel st., Phila., ; ee 
Gas Screen—James P. Mahon, Boston, Sse chund aeen aan 
Lime Hurdles.—Manhattan Lime Hurdle Co., Geo. W. Day, 
Treas., No. 3 Railroad Square, Haverhill, Sete ad 
Lava Tips and Scotch Tips—Charles H. Meyer & Co., 227 
Chestant street, Pith, BO. . o5so5i <0: 005d0s 20 ene debensis dove 8 
National Tube Works Co., 78 William St., N. Y............. 
Patent Conically Slotted ‘Wooa Trays—John L. Cheesman, 
SA OO Be Ne Sinn Bie. Moananesntnasenerdhdasateciad.noee + 
Patent Gas Exhauster—Smith & Sayre, 95 Liberty sttreet.. 4 
Pelouze & Audouin Condenser—Jas. R. Smedberg, Sole 
Agent for U. 8. San Francisco, Cal.; Henry Cartwrighf, 
CURT GOON BONOOR, Fes Fs Fob ccc cccccscnscccs cccsecsccess : 
Petroleum Gas—J. D. Patton, Treverton® Pa............... 
Patent Gas pizhauster—8. $* Townsend, Agt, 31 Liberty © 
street, 


ere eee ee ee ee ee eee eee eee ee eee eee ee eee ee 


GAS COALS 


| Cannelton Coal Co. of West Virginia—J. Tatnall Lea, 825. 
Chepmemnt etrect, PRI, PO... oc se ccsccccacescsceccccccecs 
Despard Coal Co.—Parmelee & Bros., Agents, 32 Pine at., 

PR eh voscncandabheetab sineuaad cic Vises thwenanetean 7 
Gas Coals—Perkins & Job, 27 South st., N. Y 7 

New York and Cleveland Gas Coal * REET Fenn 

AVORRE, Hs Biles ccs ccsveccontesaviccedeassobsc 6 
Penn Gas Coal Co.—11 Merchants’ Exchange, Phil. and 90 

URE ET WAT ene << sukowins edebspeninssssenees sinners . 6 
Peytona Cannel Coal—S. E, Low, 58 Broadway, N, Y....... 
The Newburg Orrel Coal Co, —Chas. W. Hays, , Bide s in New 

York, Trinity Building, 111 B’way, Room7. ............. 
Tyrconnell Gas Coal—5S2 8S. Gay Street, Baltimore, RE 
Westmoreland Coal Co.—930 South 8rd Street, Phil. Pe. 
Yougheogheny Coal—Perkins & Job, 27 South St. N. Y.... 7 


FOUNDRIES. 


Atlantic Dock lun Works—John P. Kennedy, Office 98 . 
Liberty street, N. Y., P. O. BOX 9848...........scccccccecs: 
Cast-Iron Pipes and Fittings—B. 8. Benson, 52 East Monu- 
ment street, Baltimore, MG. .......sccccsccsocccesccccccce 
Continental Works—T. F. Rowland, pas ag 
Camden Iron Works, Camden, N. J.—Jesse W. Ste & Son. 
Gloucester Iron Works—J. P. Michellon, gee, ohare 7th 
street, Phila., Pa. 
Mill Street Foundry.—Geo. Stacey & Co., Cincinnati, 02. 
National Foundry and Pipe Works—Wm. Smith, Gerscii, 
Pike, Smallman & Wilkins streets, Pittsburg, Se gee 
Oregon in Foundry-—Herring & Floyd, 740 een” 
SRN MEA inks anc Sh asiahcemab Maret bes Susdaahencesochese 
Pascal Iron Works—Morris, Taskar & Co., Philacelphia.. 13 
Providence Steam and Gas Pipe Co., Providence, | ae 
BE, Dy I, Piao ek chsh ose Boek cdcoscvecodedveecs cece 38 


WATER METERS, PUMPS, ETC. 
Cast Iron Pipes for Water and Gas—Riley A. Brick, 11z 
Laoomend ctragt, 2. TF o.00sis .ccrcccccveseccccossiscoce Pert) 
Vaives for Water, Steam on _Gas—Ludlow Valve Man’g 
Co., DERRIVEE MOE, THOG eT 6 on vides cecccgevescccccess 


CLAY RETORT WORKS. 
B. Kreischer & Son, Clay Retorts, etc., 58 Goerck st., N- Y. 8 
Cheltenham Fire Brick and Clay Retort Works --vene & 
Howard, 916 Market street, St. Louis, Mo.... ............ 
Manhattan Clay Retort Works, 15th st., near Av.G N.Y... 8 
Philadelphia Fire Brick Works, Vine and 23d sts., Phila. . 


LAMPS, STOVES, toes genom - a 








Lamps—M. B. Dyott, 114 South 2nd Street, Phil. Ae 
Patent Lamp Post—J. W. Graham, Cnillioother Onio, or 
A, M. Callender, office of this Journal.................... 9 
MISCELLANEOUS. 





Analysis and Testing of Gas pare. Henry Wurtz, 
12 Hudson Torrace, Hoboken 10 
| Architect and aoneeel Gas 
| B55 ee EC Ms Wl wes ccns 0cncescecnhascsasanees 
| Brass Cocks, Plambers’ Materiaia, etc., etc.—McNab & Har- 
lin Manufacturing Co., 56 John st., ‘N. ¥ 
Cements—8. L. Merchant & Company 76 ‘seusti st., NY. 
ne 1 anaeng, ed Gas Works, Etc.—Murray & Baker, Fort 
MEE Mannan ches bess bo50 4600500 is6h04040easeuibnaseued 
| Fodell’s System of Bookeeping—aA. M. Callender & Co., 42 
is Ba sins 6594006 0000400000Kedutdasonbeanb ues 
Gas Engineer—B. £. Chollar, 914 Olive St., St. Louis, Mo. . 
ag ay a Company of America, 63 and 64 "Drexel Building, 
Pe. A tnachsehe auseheahsestanthaeenantabhaatesh vty 
Kidd’s Gas Consumers Guide—A. M. Callender & Co., 42 
IN, BEG Mtniinsnnech sonia tidndehnndis diateboebens 
Massachusetts Institute of Technology—Samuel Kneeland 
I BN a Si 0 9050 65:50 ha tedccescdceoeveussiebens *oseide 
National Coal Gas Company—H. P. Allen, 4 Warren street 
OE hb) <0 50 whos 0 shad basbsos 040s > ianNOd shevneedecces 
School of Mines, Columbia Come East 49th 5 
Screening Shovels—Herring & Flo 
. noe Te. estes. pm cobs “ch Cini ey 
| Scientific an ical Chemist an rivttigar | 
mR: Wurtz, 12 Hudson pecmese, N.J 
Screening Shovels—G. W. 


yd, 740 eats ~~, 


Dean, 1358 Broadway, N. ¥.... 
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CHAPMAN VALVE MANUFACTURING CO 


MANUFACTURERS OF 


Office and Sales Room 75 and 77 Kilby Street, Boston. 





These Valves have been in use for several years, and are pronounced by all who 
have used them to be 


The Best Gas Valves Ever Made. 


They afford a direct passage the full size of the pipe. The seats are made of an 
i= & fA, alloy similar to Bassirr metal, specially prepared for the purpose, and superior to all 
SiN yo other metals used for the seats of Gas Valves. It does not corrode under any circumstan- 
{ SON ces to which it is exposed. 


A 
_ 
~ 
~ 
<= 
~— 
~ 
= 
~— 


y) i 
a | 


There is no LIABILITY OF COHESION between the Gate and Seat, and the Valves can 
be relied upon to sHUT TIGHT and OPEN EasILy at all times—an important desideratum when 
used for street mains, in cases of fire. 


We refer to the following named Gas-Light Companies among the many that have 
used these Valves : 


BOSTON GAS-LIGHT COMPANY, BOSTON, MASs. 





SOUTH BOSTON GAS-LIGHT COMPANY, BOSTON, MASS. 





CAMBRIDGE GAS-LIGHT COMPANY, CAMBRIDGE, MASS. CHARLESTOWN GAS-LIGHT CO., CHARLESTOWN, MASS. 
NEWTON & WATERTOWN GAS-LIGHT CO., WATERTOWN, Mi 6S. LYNN GAS-LIGHT COMPANY, LYNN, MASS. 

LAWRENCE GAS-LIGHT COMPANY, LAWRENCE, MASS. FITCHBURG GAS-LIGHT COMPANY, FITCHBURG, MASS. 
PEOPLES GAS-LIGHT COMPANY, BROOKLYN, N. Y. CITIZENS GAS-LIGHT COMPANY, NEWARK, N. J. 

CITIZENS GAS-LIGHT COMPANY, BROOKLYN, N. Y. } WILLIAMSBURGH GAS-LIGHT CO., WIRLIAMSBURGH, N. Y. 

¢ 

k GAS AND WATER VALVES } INCH TO 36 INCHES DIAMETER. STEAM VALVES 4 INCH TO 12 INCHES DIAMETER 
> B57-tf ; 














PATENT IMPROVED GAS EXHAUSTER. 
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P. H. & F. M. ROOTS, PATENTEES AND MANUFACTURERS, CONNERSVILLE, IND. 
$. S. TOWNSEND, GENERAL AGENT, 31 LIBERTY STREET, NEW YORK. 


The following are some of the advantages we claim for this Exhauster over all others : 

First.—It is simpler in its mechanical construction than any other Exhauster in use. : 

Sxconp.—The internal parts consist of only two revolvers, each cast entire in one piece, without a single screw, bolt, nut, washer, key 
or other part to get loose on the inside and stop or break the machine. The internal operating parts, therefore, can not get out orde. 
and hence require no care or attention. 

Tuirp.—-Every part of the machine requiring care or attention, as the journals, gearing, etc., is external, easily observed and attendea 
to. All changes, adjustments, and repairs are made from the outside. The journal bearings, if necessary, can be renewed in a fow 
minutes. ; / Pte: 

Fourra.—The internal operating parts are practically gas-tight, but are not in actual contact, hence there is no internal friction oz 
wesr. The machine is therefore operated with less power than any other. — ; ‘ : 

Firra.—They are built in the most complete and substantial manner, with steel shafts and improved journal bearings, and their 
durability is almost without limit. es 

We build them of any required capacity, large or small; adapted to any kind of works or place. : 
‘Send for Illustrated Catalogue, giving all particulars as to capacity, speed, power required, dimensions, and price of cach sizg 
sul references to parties using them. P. H. & F, M. BOOTS, 
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GAS COALS. 


TH E 


S COAL COMPANY 


OFFER THEIR 


COAL, CAREFULLY SCREENED, 


AND PREPARED FOR 


GAS PURPOSES. 


Their Property is located in the Youghiogheny Coal Basin, near Irwin’s and Penn Station, 
yn the Pennsylvania Railroad, and on the Youghiogheny River. 


OFFICES 
No. 11 Merchants Exchange, Phil’a. 90 Wall Street, New York. 
PLACES OF SHIPMENT. 


Pennsylvania Railroad, Pier No. 2 (Lower Side). 
Greenwich sg agen Delaware River. 
Pier No. 1 Lower Side), South Amboy, N. So 


CANNELTON COAL CO. 


OF WEST VIRGINIA. 
Offer for sale the following Coals, from their Colliery at CANNELTON, Kanawha County, West Vir- 


ginia, delivered at RICHMOND, Va. 
CANNEL, 





PENN G&G 


_ 366-Ly — 





CAN NELTON 


cknowledged to be the most valuable ENRICHER produced in this country, a gross ton yielding 10,000 
ubic feet of GAS of 64°54 CANDLE POWER; COKE 32 bushels, of good quality. 


CANNELTON CAKING COAL. 


aS. 


Per cent. of Ash in 


Sulphur in Spectr. Gravity. 


VouATILE ae ee SRO Tp Pe ee ~~ 
MatTrer . . 
Coxe. Coau. CokE. CoE. Oot.. VOLATILE Coau. Gas. 
MATTER. 
35.1 64.9 2 6 00 * 1.48 66 1,289 .476 


MAXIMUM YIELD, 5.06 cubic feet of Ga \d of Coal—A yield of bic feet 
~qumthieaees Gagnon, Tas , per poun of Coal—A yield of 4° 78 cubic fee per r Ib.. 


COKE, of very fine quality—1453 pounds produced from one ton of coal. 


J. TATNALL LEA, Treasurer, P. 0. Box 1747 Philadelphia. 
(PERKINS & JOB, 27 South Street,N. Y. 
91 State Street, estan. 
(H. w. BENEDICT & SON, New Haven. 


2 » PAMNE!L Orn~At “THE NEWBURGH 


‘SCOTCH CANNEL COALS. 
Orrel Coal Company, 


HE SUBSCRIBER IS PREPARED TO CONTRACT FOR | 
Mines at Newburg, Preston County, W. Va. 


the supply of all the principal SCOTCH CANNEL 
COALS. Prices and Analyses of the various Coais will be Company’s Office, No. 52 8. Gay Street, Baltimore, Md. 
forwarded on application. C. OLIVER O'DONNELL, Pres’t. CHAS. MACKALL, Sec’y. 
Cuas, W. Hays, Agent in New York, Room 7, Trinity Buiid- 
MCKELVIE, 


J AMES ng, 111 Broadway. 
CANNEL COAL MERCHANT SINCLAIR & AGNEW, Agents, Alexandria, Va. 
? This Company offer their very superior Gas Coal at lowest 
HAYMARKET, EDINBURGH. 


may:ket prices. 
_ > i It yields 10,996 cubic feet of gas to the ton of 2,240 Ibs. of 
ESTABLIGHED 16860. 357-1y | good illuminating, power, and of remarkable purity; one 
cee ahaa teen Een | bushel of lime puritving 6,792 cubic feet, with a large amount 
of coke of good q 


It has been tor ee. years very extensively used t by various 





SALES AGENTS - 


— 


-WREN’S GAS WORKS. 





, Gas Companies in the United States, and we beg to refer to 
W. C. WREN, the Manhattan ee Ss and Hew: York Ges ht Com- 
panies of New York: t ’s Gas Light 


Corner of Jay and Water Streets, 


BROOKLYN. N. Y. 
parents GRANTED THE USE OF ONE OF 
my Patents to the Gas-Light Company fof America, 
and settled my clai= against them, I inform the profession 
that I continue to erect the Works known as 


Wren’s Cas Works, 


Companies of Brooklyn, ee a Baltimore Gas Light Com- 
pany of Baltimore, Md., and the Providence Gas Light Com- 
pany, Providence, R. . 
The best dry coals shipped, 
| given to orders. 


THE DESPARD COAL COMPANY 
OFFER THEIR SUPERIOR 
DESPARD COAL 


ard the promptest attention 
224.1 





and sell Licenses to use my Patents for making Gas from | To Gas Light Companies throughout the country. 
Petroleum. Agents, PARMELEE BROTHERS, No. 32 Pine street, N. Y. 
Gentlemen of the profession :—As your consumers demand | BANGS & HORTON, No. 31 Duane street, Boston. 
a better light, and as that demand has been in many cases Mines in Harrison County, West Virginia. 
souéht in vain to be met by using different abortive imita- | Wharves Locust Point, Baltimore 
. y using . Company's Office, 29 South street, . 


tions of my various processes, would it not be well to make 
success sure by trying the plan of theSinventor. 

You can enrich your Coal Gas to any desired standard, by 
using my process, in the simplest manner, and much cheaper 
Address as above, | 


Among the consumers of Despard Coal, we name: Man- 
hattan Gas Light Company, New York; Metropolitan Gas 
— Company, New York ; Jersey City Gas Light Company, 


5 ° mpany, Maine. 


than by any other method, *." Reference to them is requested; 


NEW YORK AND CLEVELAND 


GAS COAL COM’Y 
Of Pittsburgh, Pa. 
MINERS AND SHIPPERS: OF 


YOUGHIOGHENY GAS COAL. 


This Company is prepared to furnish any amount of thetr 
justly celebrated, and acknowledged superior GAS COAL, to 
any point reached by railroad or navigation. on most fav or 
able terms. 


General Office—384 Penn Avenue, 
PITTSBURGH, PA. 
Branch Office—C. & P. RR. Coal Pier, 

CLEVELAND, OHIO. 

WILLIAM A. McINTOSH, President. 

A. CARNEGIS, Vice-President. 

W. P. DE ARMIT, Treasurer. 

THOMAS AXWORTHY. Agent 


at Cleveland, Ohio. 
W. H. WATERBURY & CO., General Sales Sgente, 
351-ly 


 PEYTONA | 


From West Virginia. 





Yields over 13,000 teet of Gas perton. At ten 
thousand feet (standard yield) the illuminating power 
s over 43 candles. Purifies 4,510 feet to the bushel 


of lime. 
8S. E. LOW, Secretary, 


Office, bai Broadway. 


OFFICE OF THE 


~|NATIONAL COAL-GAS COMPANY, 


No. 4 Warren Street, New York. 


H. P. ALLEN, President. 
I. B. BRICE, Vice-President. 
A. H. ALLEN, Secretary. 
Ww". J. VALENTINE, Treasurer. 
GEORGE W. HARRIS. Engineer. 


This Company is the owner of the GWYNNE-HARRIS, 0 
AMERICAN HYDROCARBON process, for making Gas for 
Lighttng or Heating purposes, by the perfect decomposition 
of superheated steam, under what is known as the 


GWYNNE AND HARRIS PATENTS. 

This process has been fully tested nearly 50,000,000 cubic 
feet of Gas having been made under it, and fully demonstrat- 
ing the fact that itis the greatest mprovement ever made 
inthe manufacture of Gas, either for Lighting or Heating 
purposes. With halfaton of Anthracite Coal 150,000 cubic 
feet of Gas per day is made from three benches, and the labor 
is sosmall that one man can attend three or four benches. 

The process can be put into either Coal or Oil Gas Works 


(or where both Coal and Oil are used) at small cost, without 
any interruption to the working of other benche;. The Citi- 
zens Gas-Light Conger y of Brooklyn, after using it for more 
than seven months, have found it a only far better, but ac- 
tually cheaper than "atmospheric air in making Gas, with the 
use of * petroleum and its pruducts.” 

Further information, and terms of sale-of es == be 

ven, upon application to the oe S-ly 








Portiand Cement, 
Foman Cement, 
Keene’s White Chim ent, 


Noumpers 1 anp 2. 
From best London Manufacturers. 
FOR SALE BY 


S. L. MERCHANT & CO., 


76 South Street, New York, 


Corner Maiden Lane. 344-ly 
t@” Remit 10 cents postage for “‘ Practicai Treatise on 


~~ BE, GHOLLAR, 
GAS ENGINEER, 





.J.; Washington Gas Light Company ; Portland Gas Light 
204-1y | 305- 


914 OLIVE STREET, ST. LOUIS, MOQ, 
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WROUGHT TRON 
ENAMELED GAS AND WATER PIPE, 
MANUFACTURED SOLELY BY THE 


NATIONAL TUBE WORKS COMPANY. 


ALSO MANUFACTURERS OF 
Lap-welded Steam and Cas Pipe, 
Tubing and Casing for Artesian, Oil and Salt 
Wells (wiItl PATENT PROTECTING COUPLING), 
Lap-welded Iron Boiler Tubes, 


Mack’s Patent Injector, Etc. 
WORKS AT BOSTON, MASS., ,,,, M°KEESPORT, PENN. 





———00- 


AND W AREHOUSES. 


| Chicago, Nos. 112, 114 & 116 Lake Street, 
1 Cincinnati, Nos. 119, 121 & 123 ‘Pearl St. 


OFFICES 


New York, No. 78 William Street. 
Buffalo, . No. 216 ‘Main Stree 





THE WAVERLY COAL AND COKE Co. 


Offer for Sale the 


YOUGHIOGHENY COAL 


DOUBLE SCREENED, 


from their Colliery at Smith’s Mills, on the Youghiogheny River, thirty-seven and a half miles southerly 
‘of Pittsburgh. This Coal has the preference in Pittsburgh over all other YOOGHIOGHENY COAL for 
GAS PURPOSES. 


The facilities of the WAVERLY COMPANY are unsurpassed by those of any other Company on the 
Youghiogheny. 
Full particulars can be had by addressing 


PERKINS & JOB, Agents, 


27 South Street, New York. 
91 State — Boston. 











THE “WESTMORELAND COAL CO. 


CHARTERED 1854. 


MINES situated on the Pennsylvania ard the Connellsville Railroads in Westmoreé« 
land County, Pa. 


POINTS OF, SHIPMENTS: 


PENNSYLVANIA RAILROAD, Pier No, 2 (upper side), Greenwich, Delaware River, 
Pier No. 1 (upper side), South Amboy, New Jersey. 
Sinee the commencement of operations by this Company its well krown 


BITUMINOUS COAL 


has been largely used by the GAS COMPANIES, RAILROADS, and IRON and STEEL 
WORKS in the New England and Middle States, and its character is established as having no 
superior for freedom from sulphur and other impurities. 

Principal Offiee, No. 230 South Third Street, Philadelphia. 


EDWARD C. BIDDLE, President. 
EDMUND H. McCULLOUGH, Sec. FRANCIS H. JACKSON, Vice Pres’t 


— — — : x . 





FOR SALE, | Gas Engineers, 
T AND PARTIES ENGAGED IN THE BUILDING OF 
| 
200 Tons GAS WORKS, 
CAN N E a CH j faa 8S | who desire information regarding PETROLEUM GAS, either 
” or use pure, or for enriching, are requested to address, sta 
Address Hi EY HOY, | ng particulars. 


J. D. PATTON, 


34 New Street, N.Y. | 363-unl Treverton, Northumberland Uo: Ya. 


A 








4 


Patent Sleeve or Protecting Couplings 








J. H. GAUTIER & CO., 


CORNER OF 
GREENE AND ESSEX STREETS, 


JERSEY CITY, N. J. 


MANUFACTURERS OF 


Clay Gas Retorts, 


Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick and 


Fire Sand in Barrels, 
ALWAYS ON HAND 


J. H. GAUTIER 


393-ly . E. GREGOR. 


"MITCHELL, VANCE & CO., 


Manufacturers of 


CHANDELIERS! 


And Every Description of 
GAS FIXTURES, 
Also Manufacturers of 
Fine Gilt Bronze and Marble Clocks, warranted best Time- 
keepers, Mantle Ornaments, &c. 
Saiesroom, 597 BROADWAY, 
Rear Entrance 140 Mercer Street,) 
NEW YORK. 
Svecial designs furnished for Gas Fixtures for Churches 
ublic Halls Lodges. &c. 





RILEY A. BRICK & CO., 


MANUFACTURERS OF 


CAST IRON PIPES, 
FOR WATER AND GAS, 
AL80, 
AS WORKS AND MACHINERY CASTINGS 
OF EVERY DESCRIPTION, 


Ne 112 Leonard Street, New York. 
kinky A. BRICK. W. W.CAMPBELI, 














PRINGFIEL 
CAS MACWWR 


238 CANAL ST. 
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se KENSINGTON: JFIRE BRICKACLAY. 


~PHILADEY. Pk 
Fey 















A 
"0 Fire Brick Works and Office» aw 









(SUCCESSOR TO JOHN NEUKUMET), 





¢ RETORTD 





‘ee 


Clay Retort Works, St- pavid ® 


PHILIP NEUKUMET, 


Manufacturer of Fire Bricks, Tiles, Gas and Sugar House Retorts. 


s@ Plans of Settings for Benches of Threes, salts and Sixes furnished, free of charge, upon application. 






























NEW vo & 


FIRE BRICK AND CLA 


S®” Established in 1845. gg 


B. KREISCHER & SON, 


OFFICE, 


GAS RETORTS, TILES & FIRE BRICK 
Of all shapes and sizes. 
FIRE MORTAR, CLAY AND SAND. 


Articles of every description made to order at th 
shortest notice. 





B. KREISCHER & SON 








CHAS. H. MEYER & cO., 


227 Chestnut Street, Philadelphia, Pa., 
IMPORTERS OF 


“LAVA TIPS AND SCOTCH TIPS. 


ALL ORDERS DELIVERED FREE TO N W YORE. 
859-1ly 











R. D. WOoOoD & CO.., | 
PHILADELPHIA. 
MANUFACTURERS OF 


FOR GAS AND WATER 
Lamp Posts. Valves, Etc. 


Mathew’s Pat. Anti-Freezing Hydrants, 


£00 Chestnut Street. 





UCESTER IRON WORKS. 
CLOUCESTER .N.J. = 











Retort Works. 


(Branch works at Kreischerville, Staten IJslend. 


S Geerck Street, cor. Delancy, N. ¥ 


DAVID 8S. BROWN, Pres’t. 
BENJAMIN CHEW, Treas. 


CAST IRON GAS AND WATER PIPE. 


Cast Iron Heating and Steam Pipe. 


JOHN McNEAL & 
SONS, 


MANUFACTURERS OF 


Cast Iron Gas and 
Water Pipe. 


Works—Burlington, N. J. 


Having withdrawn from the firm of R. D. Woop & Co., the 
practical management of which we have had since the organ- 
ization of that firm until June 1871, we have now completed 
our Works for the manufacture of CAST IRON PIPE and 
Castings generally. : 

Having immediate rail and water communication with New 
York and Philadelphia, as well as the coal and iron regions 
we have every advantage of situation. 

Our experience in the manufacture of Pipe for a great many 
years, has enabled us in rebuilding to practically apply Ma- 
chinery and Fixtures of the very best character, to insure 
good work. 

We are now prepared to contract for this class of Castings 





| under the most favorable terms, 


Office and Werks Burlington, N. J. 








Gloucester Iron Works, 


OFFICE—NO. 5 NORTH SEVENTH STREET, 
PHILADELPHIA. 


JAMES P. MICHELLON S8tc'y 
WILLIAM SEXTON, Sup't. 


Stop Valves. water or Gas, 


Fire Hydrants, 


GAS HOLDERS 




















JAMES MARSHALL & CO. | 


Franklin Foundry and S.DECATUR SMITH, 
Pipe Works, — = — 


GAS, WATER, AND OIL PIPES, 
| CAST IRON GAS 3 » WATER PIPE, 
| Foundry, Cor. of York and Moyer Streets, 


p a PHILADELPHIA. 
w orks, iSth, 19th, 20th and Railroad Street. | « 
Office, No. 23 Nineteenth Street. | Sev eral Thousand 2,3, 4,6 and 8 Inch 


¥ ° », 
Pittsburgh, Pa, | Oh Np torimmediate delivery. 
&.—Fipe fro 3 fucn and upwards cast in 12 ft. lengths. | ‘ acearicapieitone _ 
6” pond for Circular and Price List. | S2-FITTINGS FOR GAS AND WATER MAINS.“u 
























- MANHATTAN 


FIRE BRICK & ENAMELLED CLAY 
RETORT WORKS. 


ADAM WEBER, 
(Successor to MAURER & WEBER.) 
PROPRIETOR, 


Office and Works, 15th Street, Avenue C,. 
| Manufactures of 
FIRE BRICK AND TILES, 
Of all shapes and sizes, 
FIRE MORTAR, CLAY AND SAND. 


8 Articics @f every description made to order at short 
notice, 
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SMITH & SAYRE MANUFACTURING COMPANY, 





The Mackenzie Patent Gas Exhauster 


And Patent Compensator, 





G G. PORTER, President. 


Compensator obviates entireiy the necessity of water-jo ints, is 


will increase the production and illuminating power of the gas, 
compact, durable, cleanly, not liable to get out of order, self-acting, quiet, and certain in its operation. 


will save one quarter of the time required by the old style Cupola 


’ 


y built, and can be driven with one-third the power required to;drive tne crdinary fan 


JAMES M. SAYRE, Treasurer. 


Address 


MACKENZIE PATENT BLOWER, PATENT CUPOLA AND SMELTING FURNACE. 


The Blower is a Force Blast machine, durabl 
The Cupolas are manufactured in sizes to melt from 1 to 20 tons per hour, 


We are also sole proprietors and manufacturers of the 
and 83 per cent fuel. 


They are made to pass from 4,000 to 150,000 cubyc feet of gas per hour; 


end add very much to the durability of the retorts, etther clay or iron. The 





T. DEAN, Pres’t. 
S. F. DEWEY, V. Pres. 


H, N. Smiru,Treas. | 
OFFICE OF (CuHas. F. DEAN, Sec. 


THE GAS-LIGHT CO. OF AMERICA LAUREL IRON WORKS. 


Nos. 63 and 64 Drexel Building, 
P. O. Box, 5131. NEW YORK. 


THE GAS-LIGHT COMPANY OF AMERICA, owners of 
the Patent Processes for making ILLUMINATING GAS from | 


PETROLEUM and its products, known as the 
Gale and Rand 
AND 
Wren and Barker Patents, 


are prepared te treat with Gas Companies and Manufactur- 
ers of Gas for the use of said processes. 


An examination of the merits of these inventions as dem- 
onstrated by practical experience in a large number of Gas 


Works employing them, will not fail to convince the intelli- 


ligent Gas Manufacturer of the great advantages derived 
from their use. 

Gas of exo quality, of high illuminating power is 
made at many of these works by these processes, at a cost of 
from 40 per cent. to 60 per cent. less than an ordinary qualito 
of illuminating gas can be made by any other methods in use, 
Gas Companies generally may easily, and at small outlay for 
making the necessary changes in manufacturing apparatus, 
double their net earnings, and supply a much better light 
their patrons, at greatly reduced prices, 

The Company respectfully refer to Companies using these 
processes in this city, Reading, Penn., Chicago and else- 


where, and especially tothe Mutual Gas-Light Company of | 


Detroit. Mich., whose works more nearly conform in all de~ 
tails of construction to the original plans of the inventors, 
than those of other Companies. 

For Correspondence, etc., address to office as above. 


CHARLES F, DEAN, Secretary} 


| 
| Drip: 


(1842. DEILY & FOWLER. 1876. 


ADDRESS, 39 LAUREL STREET, 
PHILADELPHIA. 


‘MANUFACTURERS OF 


CAS HOLDERS, 


| SINGLE AND TELESCOPIC—WITH CAST 
| OR WROUGHT IRON GUIDE FRAMES. 


| We are prepared to furnish Holders, Wrought Iron Roof 

| Frames, Bench Castings, Condensers, Scrubbers. Purifiers, 
8 Bends, Tees, and all other Iron Work connected witb 

| Gas Works. Previous to 1868 our Mr. D. built nine Gas Works 

and fifty-four Holders. Since that date we have built three 

Gas Works 9nd forty-six Holders, We intend in person 

the erection of all our work, and would refer to the Gas Com- 

panies at the following places, where we have built Holders, 

since 1868 : 

Lancaster, Pa, | Barnesville, O. 

Williamsport, Pa, | Franklin, Ind 

Bristol, Pa. | Jacksonville, Ill. (2) 

Catasaqua, Pa. Joliet, Ill, 

Kittanning, Pa. Lawrence, Kansas. ' 

Hazelton, Pa. | Jefferson City, N.O, La. 


} 
| 
| 
| 
| 
} 
| 
| 


Freeport, Pa, Algiers, N. O., La. 
Kalamazoo, Mich. 
| Buffalo, N. Y. 
Ogdensburg, N. Y. 
Waverly, N. Y. 

| Little Falls, N. Y.} 
| Penn Yann, N. Y 
Watkins, N. Y. 
Gloucester, N. J. 
Salem, N. J. 
Mount Holly, N. J. 
Plainfield, N. J. 
Englewood, N. J. 


Huntingdon, Pa. 
Pittston, Pa. 
Bethlehem (8), Pa. 
Sharon, Pa. 
Canton, Pa. 
Annapolis, Md. 
Parkersburg, West Va. 
Lynchburg, Va. 
Jamestown, O 
Steubenville, O, 
Zanesville, O. 
Mansfield, O, 





OFFICE, 95 LIBERTY STREET, New York. 


{CHARLES W. ISBELL, Secretary. 


| T, F. ROWLAND, 


Continental Works, 
|GREENPOINT, BROOKLYN, N. Y. 


ENGINEER, AND MANUFACTURERS OF 





GAS-HOLDERS 


OF ANY MAGNITUDE, 


| Condensers, Scrubbers, Purifiers, Retorts, Hydraulic Mains 
and all other articles connected with the Manufacture and 
Distribution of Gas, furnished with despatch. Plans 
and Specifications prepared, and Proposals given 


| for the necessary Plans,for Lighting Cities, 
| Towns, Mansions, and Manufactories. 


| JESSE W STARR & SON, 


Camden Iron Works 


Camden, New Jersey, 

Office in Philadelphia No. 435 Chestnut St,, 
where a member of the Firm can be seen 
between 12 m. and 2 p. m. daily. 

MANUFACTURERS OF 
CASTINGS AND APPARATUS FOR GAS 
WORKS, 


Wrought Iron Roof Frames, 


For Retort and other houses, Retorts and all castings re- 
quired for setting them ir# the latest and most improved 
model. WASHERS, CONDENSERS, SCKUBBERS and EXHAUSTERS 
| for relieving the Retorts trom pressure. PURIFIERS, varying 
from 2,000 to 2,000,000 cubic feet daily purifying cs pacity, 


ALL KINDS OF 


‘Wrought Iron Lime Sieves 


| for Purifiers. Ste*ion Meters of all sizes, 


GAS HOLDERS, 


TELESCOPIC AND SINGLE, 
With cast iron guide and suspension frames, GAS GOV- 
| ERNORS or REGULATORS, STREET MAINS, from 13 tto 
48 INCHES DIAMETER, for WATER or GAS, Street Main con- 
nections, such a8 BRANCHES, BENDS, DRIPs, SLEEVES, ete, 
STOP VALVES, from 3 to 30 inches, for both Water and 
Gas 


Wrought Iron Work. 


All the Smith and Sheet Iron work required in and abou 
Gas Works. 226-tf 


JESSE W. JESSE W. STARR, JR. 


STARR, 


EVENS & HOWARD, 


Manufacturers of a superior quality of 
Fire-Brick, Clay Gas 
Retorts, 

Gas Tile, Drain Pipe, Fine 
Ground Fire Clay, &c. 


916 Market Street, St. Louis, Mo. 





TYRCONNELL GAS COAL., 
MINED IN TAYLOR COUNTY, WEST VA. 
Company’s Office, 52 8S. Gay St., Baltimore. 

CHARLES MACKALL, Secretary. < 
CHARLES W. HAYS, Agent, Room 7, 111 B’way, N. ¥ 
SHIPRING Pornt—Baltimore, Md. 





This coal yields 10,000 cubic feet of Gas, with an {liuminat- 





Marion, O. Dover, Del. 
Belleaire, O. Pittsfield, Masa, 
Athens, O, Meriden, Conn- 






ng power of over 16 candles. Forty bushels of very superior 
Coke, with little Asb, and scarcely any clinker, O4-ly 
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CINCINNATI GAS*WORKS. ERECVED 1871-72-73.—WM FARMER, Ena.? LACLEDE GAS WORKS. ERECTED .872.-WM. FARMER, ENG 


WILLIAM FARMER. 


ARCHITECT AND GENERAL GAS ENGINEER, 


111 BROADWAY, TRINITY BUILDING, Room 95, New York. 


a 








WILLIAM FARMER may be consulted upon a! matters connected with the construction of GAS WORKS, or any other description of baildings. Will 
farnish General and Detail Drawings, Specifications and Estimates for Gas Works of any capacity. 


PATENTEE OF THE FOLLOWING INVENTIONS: 
Exhausters for Gas and Foul Lime Ventilation, 
Dumping Barrows for Coal, Coke and Lime, 
Hydraulic Mains for Retort Benches, 
Blowers for Forges, Foundries, &c. 
Pumps for Water, &c., &c. 








REFERENCES: 


frofessor SILLIMAN, New Haven, Conn. Prof. HENRY Wurtz, 12 Hudson Terrace, Hoboken, New Jersey. 

GEN. CHAS. Roome, President Manhattan Gas-Light Company, N. Y. GEN. A. HICKENLOoPER, Vice-President Cincinnati Gas-Light Co., Cineinnati, Ohio 
A. W. BENSON, President Brooklyn Gas-Light Company, Brooklyn, N. Y. FREDERICK CROMWELL, Vice-President Laclede Gas-Light Company. St. Louis Mo. 
W. W. SCARBOROUGH, President Cincinnati Gas-Light Company, Cincinnati, Ohio. | C. VANDERVooRT SMITH, Engineer Manhattan Gas-Light Company, N. Y. 

§. L. Husrep, President Laclede Gas-Light Company, St. Louis, Mo. JAMES R. SMEDBERG, Consulting Engineer, San Francisco Gas-Lieht Ca, On 





: THE MANHATTAN SOMETHING NEW. 
To Gas Companies. . | 


LIME HURDLES THE HUMPHREYS VALVE. 


CHEESMAN’S after a practical trial have been adopted by over thirty Gas- FOR USE AT CONSUMER’S METERS. 
Light Companies the last season, some of them the largest in 
CONICALLY AND DIAMOND SLOTTED the country. 

They are LIGHT, STRONG and DURABLE, made with 


SOLID WwooD TRAYS. Ash frame and round flexible Rattans. 


PatTENTED OcToBER 21, 1862 anp June 10, 1873. 


| 
Tada 


dey 





ss 























The above Trays are made from half inch to one anda 
quarter inch thick with a strong centre piece, bars bevelled 
on top. Aiso the Diamond Bar Tray crn be used either 








Shipped to all parts of the country. 
Address 
side up; smoothest and most durable Traysin use. They 


| 
| 
are now used by more than three hundred Gas Companies THE MANHATTAN | 


in the United States and other places. r rN } ae wey . _ | 
{ la q { ! i 
Sarees Sew 2 ee ee ee ON 


151 and 153 Avenue C, New York. + | 


i HAVERHILL, MASS. | 
| 


J. L. BLAISDELL, President. 
GEO. Ww. DRESSER, 2 Gnenes Ww. Day, Treasurer. saad | This valve is made of malleable iron, and is specially 
CIVIL ENGINEER. 


GEORGE H i. MORRISON 4 adapted to encounter the heat of burning buildings, in which 
. ’ 
TRINITY BUILDING, 














the ordinary meter cock (made of brass) will crumble or 

\ é ow, | melt. It is opened or shut with ease, by sliding the stem up 

Imp orting Ta llor | or down, the latter being held where desired by the friction 
——_——_ ~~ Vo] — Sees of the packing. Itis perfectly tight, aud is not so liable to 


- Sa | get out of order as the meter cock : its cost being about the 
No. 23 East Fifteenth Street, same. 


7 Send for price list to W1Li1AM HUMPHREYS, Waterford 
ROOM:93. 111 BROADWAY (Bet, th Avoana Usion Square) sy [Ne eens 


be 
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ADDRESS 


OR 


CAS PURIFICATION. 


St. John and Cartwright’s 
NEW IRON COMPOSITION 


flas purified, per bushel, on a single test, 10,000 feet of West- | 
moreland Gas. With revivification lasts indefinitely. Sur- | 
passes in POWER and ECONOMY all known materials, Saves 
largely in FIRST COST, SPACE, LABOR, SUPERINTEND- 
ENCE, and all current expenses. Will purify easily sulphu- 
rous gas, Wholly unmanageable by lime. Takes Out all the am- | 
monia, Now operating in the following Gas Works: tlamem: | 
New York (2ist street); Port Morris; Hunter’s Point; East 
New York Worcester, Lynn and Cambridge, Mass.; Lewis- 
ton, Maine; St, Albans, Vt.; Pawtucket, R. I.; Meriden, Ct., 
and being introduced in many other places, 

Cost 70 cents per bushel. One bushel for each square foot | 
of Purifier sufficient. Rights to use for life of Patents, for 
daily makes of gas in thousands; under 25,000 $200; under | 

50,000, $400 ; under 100,000, $500 $250 additional for each addi- | 
comet 50,000 per day. 

For further information and instructions, apply to 

ST. JOHN & CARTWRIGHT, 
2ist Street and Avenue A, New York Gas W orks, 
tz” Immediate arrangements are urged, as the demand for 
the prepared composition is increasing so rapidly that delays 
in supply may occur, 


GEO, STACEY. 


HENRY RKRANSHAW WM. STACEY, 


GEO. STACEY & CoO., 
MANUFACTURERS OF SINGLE AND TELESCOPIC 


GAS-HOLDERS, 


AND ALL KINDS OF 





Cast and Wrought Iron Work 
Used in the Erection of Gas and Coal Oil Works. 





Foundry on MILL STREET; Nos. 33, 35, 37 and 39. 
Office and Wrought Iron Workson RAMSAY STREET Cin 


cinnati, Ohio. 
REFERENCE. 


Cincinnati Gas-Light Co. Baton Rouge, La., Gas Co, 
Indianopolis Gas Co. Saginaw, Mich., Gas Co. 
Dayten, O., Gaslight Co. Oshkosh, Wis., Gas Co. 
pete mr y., Gas Co. Peoria, Ill., Gas Co. 
ape eld, 0., ‘Gas Co. Quiees. Il., Gas Co. 
Haute, Ind., Gas Co. Champaign, Ills., Gas Uo, 
Ind., Gas Co. Carlinville, Th, as Co. 
Kansas City, Mo., Gas Co, Bowling Green, Ky., Gas Co} 
Tope! ag es Gas Co. Hamilton, Ohio, Gas Co. 
Burli Iowa, Gas Co, Vicksburg Miss., Gas Co, 
Nashville, rena.’ Gan Co. Denver City, Cai., Gas Co, 





R. T. Coverdale, Eng’r Cincinnati, and others, 





Sole Agency for the United States. 


+ EE 


Pelouze & Audouin Condenser. 


PATENT MAY 26, 1874. 


With 
FLOW, and 


PATENT JULY 


SMEDBERG’S COMBINED 
DIFFERENTIAL GAUGE, 


BYE-PASS, REVERSED 


21, 1874. 


This apparatus is based upon the recent discovery by Messrs. Petouze & AUDOUIN 
of the principle of Condensation by impact, or percussion. 

All gas-makers are aware how difficult it is to separate all the Coal Tar and Water 
from Crude Coal Gas by mere cooling ; and how frequently these liquids are swept on 
to the purifiers, even where scrubbers or washers of large size and considerable cost are 


employed. 


I'he Petovze & AupourIn ConDENSER completely arrests these by-products, increas- 


ing the quantity of Coal Tar available for fuel or sale, 


reducing the tendency of the pu- 


rifying material to cake on the trays, and yielding a gas-liquor of remarkable strength 
Hence, all the processes of purification are facilitated, while its simultaneous arrest of 
heavy percentages of Naphthaline redaces the risk of stoppages to a minimum. 


‘The subordinate patent of July 21, 
and thus saves to the purchaser the cost and slow action of three 


1874, combines a Bypass with the Condenser ; 
valves, together with 


the space ocenpied by these valves and the necessary connections. 


The Differential Gauge is so constructed that there 
while it indicates inlet pressure, outer pressure, or back-pressure, 


columns ; 


’ 


of the observer. 


It IS POSITIVELY GUSRANTEED THAT EVERY CONDENSER SHALL 
CHANICAL GONSTRUCTION, AND SHALL 


its water- 
at the will 


is no oscillation of 


BE OF PERFECT ME- 
DISCHARGE ITS FUNCTIONS SATISFAUTORILY. 


‘The Condensers are now used or ordered by the following American Gas Works : 

San Francisco, Cal. (3); Louisville, Ky. (2); Oakland, Cal. (1); New Orleans. 

La. (1); Salt Lake City, Utah (2); Philadelphia, Pa. (1); Newark, Ohio (1); Indian- 
, 


apolls Gas Company. 


‘The following European Gas Works are also using the Condenser with 


results : 

St. Mandé; Ternes; 
St. Denis: Chatean Thierry ; 
saiiles ; Orleans ; Courrieres : 
about thirty otbers 


HENRY CARTWRIGHT, 


REMOV AL. 


Armint eres ; 
Douai ; 
Geneva; 


satisfactory 


Ivry; 
Ver- 
aud 


Bome; Liege; Schaffhouse ; 
Berne; Luoclé; Belleville ; 
Frankfort-on-the-Main, 


Reims ; 
Florence ; 
Vevey; Batavia; 


The Paris Gas Company, sending out a daily December maximum of about twenty- 
five millions cubic feet, has adopted this Condenser at each of its ten stations 


JAMES R. SMEDBERG, Consulting Engineer, 


San France ‘isco Gas-Light Company. 
C. E., 2107 Green Street, Philadelphia, Pa. 


PROVIDENCE 


‘Steam & Gas Pipe Co., 


BUTLER’S PATENT 
Coke and Coal 


SCREENING SHOVELS 


MADE FROM BEST MAL- 
LEABLE IRON AND STEEL. 


FURNISHED WITH LONG OR D 
HANDLES 

Perfect ip their operation, is very | 
strong, and from their great durability | 
vastly more economical than any sub- | 
stitute, Refer to all the principal gas 
Companies in the country, who ac- | 
knowledge them as the ‘ne plus ultra 
of coke Screening Shovels, | 
ers addressed only to | 

HERRING & FLOYD, 

Sole Agents, 

740 Greenwich St., N. Y. 
¢2~ I still retain the original SABBA 
TON LETTERS PATENT, and have granted 
no rights or privileges to any othe) 

Rents 


NATIONAL FOUNDRY 


AND PIPE WORKS. 


1 





| OFFICE AND WORKS—CARROLL, PIKE, SMALLMAN 


| 


| 








AND WILKINS STREETS, 
PITTSBURGH, PA 


wmnmM. SMITH, 


Manufacturer of all kinds of GAS and WATER PIPE 
BRANCHES, CONNECTIONS, T’s, ELBOWS, an 
all CASTINGS USED AT GAS AND 
WATER WORKS, 
We offer special inducements to parties wishing to pur- 
chase. My Pipe is Smooth, regular in weiglits, and cast ver- 
cally. 
N. B.—Pipe from 3 inch and upwards, cast in 12-ft. lengths. 
6#~ SEND FOR CIRCULAR AND PRICE LIST. 





PROVIDENCE, Kk. L., 
BUILDERS OF 


GAS WORKS 


AND 


GAS-HOLDERS, 


| RETORT HOUSE ROOES, 


PURIFIER COVERS, 
COKE BARROWS, 
WATE al TAN NKS. 


Particular attention given to 


Enlarging and Rebuild- 


ing Gas Works. 


Principat OFFICE AND MANUFACTORY CORNER 
Provipence, R. I. 


FREDERICK GRINNELL, President, J.C. HARTSHORN, Treas 
F, H,. MAYNARD Secretary. 


PINE 


AND Eppy SrTreEetTs. 


CuicaGco Orrice, 103 Wasuinaton Sr., Curcaao, Ity 


FARRINGTON & BRANCH, Agents. 
KIDD’S 
Gas Consumers’ Cuide 


Enables every Gas Consumer to ascertain at a glance, with- 
out any previous knowledge of the Gas Meter, the quautity 
and money value of the Gas consumed. Aiso the best method 
of obtaining from Gas the largest amount of its light. 

It will be to the advantage of Gas Companies to supply 
their Consumers with one of these Guides, as a means of pre- 
venting complaints arising from their want of knowledge in 
regard to ther egistration of their meters. For sale by 

A. M. CALLENDER & Cu., 
‘42 Pine Street, New York, Room 18, 
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Manufacturers of WET 


PROVERS, PRESSURE REGISTERS 


American Gas 


and Brown Streets, 
and 49 DEY 


AND INDICATORS, 
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STREET, NEW 


BAR AND JET 


TER VALVES, and all Apparatus pertaining to Gas Works in their line. 
Patentee and Sole Manufacturer of the ORIGINAL and ONLY CORRECT GAS EXHAUST GOVERNOR, 


HARRIS, GRIFFIN & CO., 


Philadelphia, 
YORK CITY. 

AND DRY GAS METERS, STATION METERS, SHOW AND TEST METERS, .METER 
-HOTOMETERS, WET AND DRY CEN- 


1873. 


Penna. 


We hereby cauticn all parties against making, vending, or using any Gas Exuaust Governor that will be an encroachment of our patent. 


The support and confidence of Gas Companies, so long enjoyed by us, 


encourage us to pursue the same undeviating course that has contribu- 


ted to establish the character of our house, and with our extended experience and increased facilities, develop the latest improvement that Science 
cau apply, in the consiruction of Gas Meters, etc., and thereby merit a continuance of the favors hitherto so liberally extended to us, always guar- 


anteeing satisfaction. 
‘’ ANDREW HARRIS. 


NOW READY AND FOR SALE, 
FODELL’S 


System of Bookkeeping | 


FOR GAS COMPANIES, 


Price $5, which snould be sent either in Check, P. O. Order, 
or Registered Letter. 

Blank Books, with printed headings and forms on this sys- 
tem, wil) be supplied to Gas Companies, by applying to W. P, 
FODELL, Philadelphia, or 

"A. M. CALLENDER & CO 


Office GaS-LIGHT JOURNAL, 42 Pine St., N. Y. 


MCNAB & HARLIN MAN’FG CO. 


MANUFACTURERS OF 


BRASS COCKS 


FOR STEAM, WATER AND GAS. 


Plumbers Materials. 


WROUGHT IRON PIPE 


Gas and Steam Fitters’ 
TOOLS. - 


56 JOHN STREET, N. Y. 


t®~ Illustrated Catalogue and Price sent on application, 
378-3m 


- HERRING & FLOYD, 
Oregon Iron Foundry 


738, 740, 742 and 744 Greenwich St,, N. Y 
MANUFACTURERS OF 
ALE KINDS OF CASTINGS 
AND 
APPARATUS FOR GAS-WORKS. 










BENCH CASTINGS 
from benches of one to six Retorts each. 
WASHERS: MULTITUBLAR AND 
AIR CONDENSERS: CONDEN- 
SERS; SCRUBBERS, 
(wet and dry), and 
SXHAUSTERS 
for relieving Retorts from pressure. 
BENDS and BRANCHES 


of all sizes and description. 


FLOYD'S PATENT 
MALLEABLE RETORT LID. 


SABBATON’S PATENT 
FURNACE DOOR AND FRAME, 
SELLER’S CEMENT 

or stopping leaks in Retorts. 2 

GAS GOVERNORS, 
nd everything connected with well regulated Gas Works, at 
ow price, and in complet order. 

TOP 


N. B VALVES from three to thirty inches— 
> very low prices. 


SILAS C. HERRING. 


JAMES R. FLOYD 





Patent Anti-Freozing 
LAMP POST. 


THE BEST, 
CHEAPEST AND 
MOST DURABLE 
POST EVER OF- 
FERED TO THE 

PUBLIC. 


, WoosTER, OHIO 
Jan, 24, 1871. 
J. W. GRAHAM, 

Dear Sir: Yours of 
the 14th inst at hand. 
In reply I would say 
that we have tested the 
six anti-freezing Lamp 
Posts purchased from 
you, and find them to 
be all as you represent- 
ed. Whilst nearly a 
dozen of our sixty-five 
Posts were frozen down 
last month and first of 
this not one of yours 
» was affected by the 
heavy frost. What can 
you sell them at? 

Yours traly, 
Lucas FLATTERY 
Sec’y Wooster Gas- 
Light Co. 





Address the Feqenies, 


J. W: GRAHAM, 


Chillicothe, Ohio, 


LUDLOW 
Valve Manf’g Co., 


OFFICE AND WORKS 
938 to 954 River Street and 67 to 83 Vail Ave 
TROY, NEW YORK. 


BRASS AND IRON SLIDE VALVES. 


(Double and Single Gate ¥ inch to 36 inch—outside and 
inside screws, Indicator etc.) for Gas, Water and Steam— 


HYDRAULIC MAIN DIP REGULATORS. 
ASO 


FIRE HYDRANTS. 


& 2°9-9t 


my . . 
bees (isan casen ad aarri 
‘WMS 


SEND FOR CIRCULARS. 


REFERENCES FURNISHED. 





_ JOHN J. GRIFFIN, 
JOHN P. KENNEDY, 


| Eloy, Ixennedy & Co., 


GAS ENGINEER AND CONTRACTOR 


for the Erection, Alteration and Extension 
‘of Gas Works. 


PLANS, SPECIFICATIONS AND ESTIMATES. 
Office 98 Liberty Street. P. O. Box 2,348 ~ 





AGENT FOR THE 
ATLANTIC DOCK 


iron & Machine Works, 


FERRIS, WOLCOTT AND DYKEMAN STRERTS, 
South Brooklyn. 

MANUFACTURERS Of every kind of Gas Machinery, Retorts 
Bench Castings, Wrought Iron Work, Multitubular and Air 
Condensers, Washers, Scrubbers, Purifiers, Exhausters with 
every equipment complete for large or small Works, Gas- 
nolders, Telescopic or Single; Iron Roof Frames with Cor- 
nice Gutters, covered with Corrugated Iron or Slate; Iron 


| Doors and Iron Pivot Blind Windows; Coke Barrows, Fire 


| Governors for Street 





Tools, Retort Lids, Cotter Bars and Screws, Stop Valves, Tar 
Vaives for Regulating Dip in Hydraulic Mains, Pressure 
ains, and Compensators for Exhaust- 


ers that are unrivalled for unvarying accuracy Steam En- 
| gines, 


‘ 
| 


Boilers, Etc., Etc. 
Post Office Box 2, "348. 


SCHOOL OF MINES, 
COLUMBIA COLLEGE, 
EAST 49th STREET, NEW 


FACULTY: 
F. A. P. BARNARD, 8.T.D., LL.D., President. 
T. EGLESTON, Jr., E.M., Mineralogy and Metallurgy. 
FRANCIS L. VINTON, E.M., Mining Engineer. 
c. F,. CHANDLER, Ph. D., Analytical and Applied Chemistry, 
JOHN TORREY, M.D., LL.D., Botany. 
CHARLES A. JOY, Ph.D., General Chemistry. 
WILLIAM G. PECK, LL.D., Mechanics, 
| JOHN H,. VAN AMRINGE, A.M., Mathematics, 
OGDEN N, ROOD, A.M., Physics, 
| JOHN 8S, NEWBERRY, M.D., Geology and Palaeontology. 


The plan of this School embraces a three years’ course for 
| the degree of Engineer of Mines, or Bachelor of Philosophy. 


For admission, candidates for a degree must pass an ex- 
amination in arithmetic, algebra, geometry. and plain trigo- 

| hometry. Persons not candidates for degrees are admitted 
| without examination, and may pursue any or all of the sub® 
jects taught. For further nformation and for catalogue, ap- 


ply to 
DR. C .F. CHANDLER, 
Dean of Faculty. 


Prof. Henry Wurtz, 
Chemist and Ceologist. 


Offers his professional services, in the fleld and the labora- 
| tory, in the investigation, by the most recent and advanced 
sc.entific methods, of all questions of Water supply of towns 


Office 98 Liberty st 


YORK. 


252-1¥ 


dwellings, factories, steam-boilers, etc. Chemical Analyses 
of River; Lake, Spring ana Well-Waters, made by the z=-st 


mproved methods, 


Prof. W. makes a speciaity of Gas CHEMISTRY, and the 
Analysis of Gas, Gas and other Coals, and Potable Waters. 
Has special laboratories and unequalled facilities for these 
purposes. Formerly Chemical Examiner in the U 8 Pxen 
Office, and peculiarly competer*. 
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T. C. HOPPER, General Superintendent, 


SAMUEL DOWN, President. THOMAS J. EARLE, Sceretary. 
\ ‘ os y) 4 \ ~ } , ) } \ pr) c OE wr 
AMERICAN METER COMPANY 

3) hws do ee LO RO) Oo oe ty doiw J- » 9) ¥ = . \ Z 9, 

MANUFACTURERS OF 


Wet and Dry Gas Meters (with Slide or Rotary Valves), Station Meters, Dry Centre Valves, Pressure Registers, Pressure and Vacuum 
Registers, Meter Provers, King’s Pressure and Vacuum Gauges, Exhauster Governors, Experimental Meters, Watchman’s Clocks, Ete., Ete. 
Ea" Sole Agents for W. Suaa’s PHOTOMETRICAL and ANALYTICAL GAS APPARATUS. 
A full assortmznt of the above kept at the Manufactories and Agencies, where orders may be addressed, 















Agencies. American Meter Compauy, 
37 Water Street, Cincinnati. 512 West Twenty-sceond Street, New York. 
20 South Canal Street, Chicago. Arch and Twenty-second Street, Philadelphia. 
511 Olive Street, St. Louis. 548 Washington Street, Boston. 


3 





Y. KD YD (a & 3 4 os FX WW WX YW 
KARAS BRUTMEA, 
ESTABLISEED 1848. 
PRACTICAL GAS MAWER MANUPACGLURERS, 
Continue as heretofore at the OLD ESTABLISHMENT, Nos. 1115 and 1117 Cherry Street, Philadelphia, Pa., 


To manent and at Sta Meters, Station Meters, Experimental Meters, Meter Provers, Centre Seals, Governors, 
ressure Registers, Indicators, Photometers, and all kinds of Gas Apparatus ; Also furnish all other Articles 
appertaining to the use of Gas Works. t 


Fi; > a + ° P ” 4 
f ronaaen, lone Praetical Fey joe of the Business (covering a period of 20 years) and from our personal supervision of all 
York, we can guarantee all orders to be executed promptly, and in every respect satisfactorily. 


Eee 


I, Wesley Harris, Washington [arris, | William Helme. 


~ WILLIAM W. GOODWIN & CO. 
No. 1012, 1014 and 1016 Filbert Street, 


Philadelphia, Penn’a. 


MANUFACTURERS OF 


Dry and Wet GAS METERS, Station Meters (Square, Cylindrical or in Staves), Glazed Meters, King’s and Sugg’s Experimental Meters, 
Lamp Post Meters, Ete., Ete., Meter Provers (sizes 2, 5 and 10 feet), Pressure Guages of all kinds, Pressure Registers, Pressure and Vacuum Re- 
gisters, Pressure Indicators (sizes 4 inch, 6 inch and 9 inch), King’s,Pressure and Vacuum Gauges, Dry and Wet Centre Seals, Dry and Wet Gov- 
ernors, Exhauster Governors, Photometers of all descriptions. Letheby’s Sulphur and Ammonia Test Apparatus complete—also 

Testing and Chemical Apparatus of all kinds, and of the most perfect description, for all purposes relating to Gas. 


Coodwin’s Improved Lowe’s Jet Photometer. 


W. W. Goodwin is the author of the History and Principles involved in the use of Lowe’s Jet Photometer. Also Patentee and we are the 
SOLE MANUFACTURERS of the onIGINALand ONLY DIAL whereby the CANDLE POWER and PRESSURE can be instantly read, and all others are infringements. 

Special attention to repairs of Meters, and all apparatus connected with the business. 

All work guaranteed first class in every particular, and orders filled promptly. 


WILLIAM WALLACE GOODWIN. (335 ly] HOWARD KIRK, Special Partner. 


~ MURRAY & BAKER, 


CENTENNIAL DRAWINGS. Practical Builders, B. S, BENSON. 


And Contractors for the Erection of 


MANUFACTURER OF 


. 5 Gas Works, 

Prospective or Geometrical Drawings yaxuractURERS OF ALL THE LATEST AND MOST 
of Buildings and Apparatus, suitable for Exhibition Pur- ; j . ' 
poses. Finest work. Address 





IMPROVED APPARATUS AND TOOLS FOR 
THE MANUFACTURE & DISTRIBU- 


TION OF COAL GAS. Cast Iron Pipes and Fittings, 
S#~ WorkKS AT THE RaILway DEpors, | 
FORT WAYNE, INDIANA. 


GARDNER BROTHERS, — 
We manufacture Bench Castings, Washers, ‘The Im- 
mersed Multitubular,” and Atmospheric Condensers, Wet and 


F. H. MULLER. 
126 East 52nd Street, N, Y. 


AND 


Cas and W ater Mains. 


| 
| 
d izes from 8 to 30 inch cast vertically in 12 feet lengths 
MANUFACTURERS OF All sizes y 6 g 





Cla CSC R t Dry-Lime Purificrs, Dry Center Seals, Telescopic and Single Office & ractory 52 East Monument St., 
y as e orts, Gas Holders, Wrought Iron Trussed Roof for Iron or Slate} BALTIMORE, MD. 
R t t Ss t ® Wood and Iron Trays for Purifiers, Coke and Coal Carts, on’ 
e or e tings, Wrought lron Screening Shovels and Castings, and Wrought 


As Mr. Murray is a Practical Draughtsman, we will furnish 
Works, Lockport, Westmoreland Co., Pa.) plans and specifications to parties or associations, or will wait 


I i i h ti 1 f 
Office, 96} Fourth Avenue, personally upon parties contemplating the construction o G 4 wg B U RN , => R oo : 


new works, or the alteration or extension of old ones 


F i re B ri c ks Etc Work of every description for Gas-Works. C " E - R oO R E. be 
9 s | 


Manufacturer of 


The most satisfactory references can be given, if required ! 
PITTSBURGH, PA. of the experience Gna ceenmiercial fairness which character: | GAS HEATING AND COOKING APPARATUE 
‘J. R. SCOTT, zes our dealings. 
Gen'l Agent for New England, gq WCotarns nak waren hare OMURRAY & On | FITTERS’ PROVING APPARATUS. ETC.., 
336- 208 Washington St., Boston. +4] * T ort Wayne, Indiana. | No. 248 North Eighth Street, Phil jelph 
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THOMAS T. TASKER Jr. STEPHEN P. M. TASKER. 


MORRIS, TASKER & CO., 


PASCAL IRON WORKS, PHILADELPHIA. 
TASKER TRON WORKS, NEWCASTLE, DEL. 
Office, Fifth and Tasker Streets, Philadelphia. 

Office and Warehouse, 15 Gold Street, New York. 

Office and Warehouse 36 Oliver Street, Boston, Mass, 


Established 1821, 





FOR GAS WORKS MACHINERY, ADDRESS OFFICE. FIFTH AND TASKER STREETS, PHILADH .PHIA, & 

Manufacturers and Builders of Gas Works, &c., of al! Descriptions, of the Most Approved Plans, = 

WROUGHT IBON ROO? FRAMES —PFor Slate, or Ourrugated Jron Coverings, with Cast Iron Cornice Gutter. lron DEV 

Doors and Frames, Wrougit Lron Pivot Blinds, Windows and all kiz+ls of Castings and Smith Work for Buildings. ones 

BENCH CASTINGS.-—Retorts, and all Castings and Wrought Iron Work required for Setting them on the Latest Plan, vor, 
Tar Gates, Wrought Lron Stand Pipes, Retort Lids, Cotter Bars, Coal and Coke Wagons, and Stokers’ Tools. 

EX HAUSTERS,— E>» :austers and Compensators, By-Passes to pass from 4,000 to 150,000 Cubic feet of Gas per hour, with A. 


Engines, Governors, Pressure and Vacuum Guages. 


SCRUBBERS — Single or Multitubular Scrubbers, with Self-Acting Pumps for Ammonia Water. 
é ’ “ ] 























W ASHERS,— Cataract and Single and Multitubular Spray Washera P 
ONDENSERS,—Single and Multitubular Air and Water Condensers. Evrror 
PURIFIERS.—For Purifying from 1,000 to 2,000,000 cubie feet capacity daily, with either wet or dry Lime, or Ovide of roy 
Iron, and with either Ash Rivetted or Wrought or Cast Iron Lime Sieves. Pui 
| “me | . ral . . s Th 
CARRIAGES.— Movable Lifting Carriages for Purifiers, arranged either for Floor or Overhead use. Ho 
. . Vai 
METERS.—Square and Round Meters of any capacity. Heat U 
: 4 ~s re mn ° m - , ‘ Londor 
GAS HOLDERS.—Single Lift and Telescopic Gasholders, with Cast or Wrought Iron Suspension Frames, An Acc 
r , . : 1 . ° ° ° -" . *Eichh 
GAS GOVERNORS.—Station Governors, with Regulating and Indicating Columns for Inlet and Outlet Pipes, also Dry Third A 
Governors with Ilexible Diaphragms for Underground Pipes. . tion. 
"= — . ” 3 - ’ . - ‘ “ e CHEMIC 
STOP VALVES.—Double Faced Stop Valves for Gas or Water, from three inches to furty-eight inches diameter. These a% 
Valves are proved on both sides, with a heavy Water Iressure, Flange and Bell Pipes, Fittings and Drips of all de- The 
scriptions, Steam Gvilers and Hot Water Apparatus for Ieating Building, and Gas Luider Tanks. Lamp Posts and Nev 
Lanterns. New 
Wal 
P J © y : t | e » CORRES! 

/ J ) i ii“ Jf )) 4 v/ ol ia 
» Munzinger’s Patent Ash Lime Trays. Pet 
af 
Gas-Lig! 
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a 5 : News de; 
In use at the following Gas-Light Companies: 
oe All 
Pittsburg Gas Company, Pa. New Orleans Gas Company, La. = Augusta Sas-Light Company, Ga. prietor 
Peoples Gas Company, Baltimore. Salem fins-Light Company, Mass. Huntsville Gas Company, Ga. —=— 
Lowell Gas-Light Company, Mass. New B.iiain Gas-Light Company, Conn. Chattanooga Gas Company Tenn. TO 
Lynn Gas-Light Company, Mass. Kahway Gas-Light Company, N. J. Murfreesboro Gas Company, Tenn. 
Albany Gas-Light Company, N. Y. Trenton Gas-Light Company, N. J. Hagerstown Gas-Light Company, Md. In mak 
Bchenectady Gas-Light Company, N. Y. Elmira Gas Company, New York. Hanover Gas Company, Pa. draft on 1 
Utica Gas-Light Company, N. Y. Erie Gas Company, Pa. Easton Gas Company, Pa. sible. W 
Jersey City Gas Company, N. J. Columbus Gas-Light Company, Ohio, | Uniontown Gas-Light Company, Pa. money, bi 
St. Paul Gas-Light Company, Minn. Westchester Gas-Light Company, N. Y. | Coatesville Gas-Light Company, Pa. lion fee h 
Cumberland Gas-Light Company, Md. Santa Cruz Gas Company, Cal. | Houston, Gas Company, Texas. , tion agate 
Hartford City Gas-Light Company, Conn. Lawrence Gas-Light Company, Kansas. | Wilkesbarre Gas Company, La. actualy 
Richmor2 Gas Company, Va. Salem Gas Company, N. J. | Middletown Gas Company, New York. Postmast 
McKeesport Gas Company, Pa. Indiana Gas-Light Company, Pa. | Washington Gas-Light Company, Pa. ed to do s 
Middletown Gas Company, Pa. Peoria Gas Company, III. | Princeton Gas-Light Company, N. J. 
East Newark Gas-Light Company, N. J, Montclair Gas Company, N. J. | Newark Gas Company, Ohio. 
Binghampton Gas Company, N. J Williamsport Gas Company, Pa. Pontiac Gas-Light Company, Mich. 
Zanesville Gas Company, Ohio, Wooster Gaz Light Company, Ohio. And numerous other Companies, Res Au 
® direc 


but they ar 





